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Timeliness of Childhood Vaccinations in Armenia, 2015-2016
Background: Successful control of vaccine preventable diseases not
only requires high coverage but also requires that vaccines are
administered in a timely manner. Prior studies have examined
timeliness of vaccinations in Armenia and found that although
vaccination coverage is relatively high, children are not receiving the
vaccinations in a timely manner. This study aims to further elucidate
the timeliness and associated factors of childhood vaccinations among
children in Armenia in 2015-2016.
Methods: Data from the Armenia Demographic and Health Survey
(ADHS) from 2015-2016 was used to examine the timeliness of
WHO-recommended vaccinations during the first year of life of all
living children under three years of age included in the survey. The
vaccines evaluated included a Bacillus Calmette-Guérin (BCG)
vaccine against tuberculosis at birth, three doses each of a diphtheria,
pertussis and tetanus vaccine (DPT) and of a polio vaccine (Pol) at 6,
12 and 18 weeks and a measles-containing vaccine (MCV) at one year.
The Kaplan-Meier method was used to assess age-appropriate receipt
of vaccinations. Cox proportional hazards models with a shared
gamma frailty to account for clustered sampling were used to
determine factors associated with receiving vaccinations on time.
Results: Among children with documented birth and vaccination dates,
vaccination coverage was high ranging from 80.6% for the third dose
of DPT to 98.4% for BCG. However, the proportion of children with
delayed vaccinations increased with each dose in a series, with 51.9%
and 48.5% of children under three years of age having a delayed
receipt of the third doses of DPT and Pol, respectively. Factors
associated with delayed receipt of vaccinations included female sex,
certain regions of residence, previously delayed vaccinations, poorer
wealth index and lower educational level of mother. There were no
differences in timeliness of vaccinations between clusters.
Conclusions: Although coverage was generally high, a high proportion
of children under three in Armenia experienced delays in receiving the
recommended vaccinations. Continued focus on adherence to the
immunization schedule is necessary to ensure optimal coverage and
protection for children in Armenia from vaccine preventable diseases.
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Comparing Opioid Detection Methods in Neonatal Clinical
Matrices: A Systematic Review
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Background: The opioid epidemic in North America has adversely
affected maternal and child health. Continuous evaluations of opioid
detection methods in neonatal clinical matrices are fundamental to
addressing the clinical and public health implications of Neonatal
Abstinence Syndrome (NAS). Additional insight into the sensitivity
and specificity of existing methods in identification of multiple
compounds in umbilical cords, meconium, and other specimens, helps
expedite treatment and inform public health surveillance of
compounds circulating in an area with high NAS prevalence.
Objective: To compare opioid detection methods across neonatal
clinical matrices/opioid drugs in an effort to identify the best method
for assessing maternal opioid use during pregnancy.
Methods: A systematic literature review was conducted using guidance
documented in the PRISMA and Navigation guides. PUBMED,
SCOPUS, Cochrane Reviews/Trials, and EPA HERO databases were
used to obtain relevant studies published in English language after
1999. Stringent exclusion criteria were applied after de-duplication of
search records.
Results/Discussion: Six studies assessing opioid detection method
comparisons across multiple opioid drugs in umbilical cord tissue,
meconium, and hair were selected for final review. Results
demonstrated high sensitivity and specificity of opioid detection
methods in 10 opioid drugs in both umbilical cord tissue and
meconium, as well as high percent agreement in concordant positive
and concordant negative specimens.
Conclusion: Although opioids can be detected in neonatal hair,
meconium, and umbilical cord tissue, there are advantages and
disadvantages of using each sample type. Clinicians should consider
which matrix is most appropriate on a case-by-case basis, although
meconium and umbilical cord tissue are the most commonly used.
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Predictors of residential location change in the ARIC Study
Background: Relatively little work has described predictors of moving
residence in the context of epidemiological studies, though residential
mobility could lead to selection bias and misclassification of
contextual exposures. Our goal was to explore predictors of moving
among participants in the Atherosclerosis Risk in Communities
(ARIC) Study.
Methods: We used data from ARIC visits 1 (1987-1989), 2 (19901992), and 3 (1993-1995). Movers were identified by a change in
geocoded address coordinates between visits 2 and 3 and further
defined as within-county and out-of-county moves. We further
characterized moves by distance, either greater or less than the median
moving distance. We compared Visit 2 sociodemographic, cognitive,
psychosocial, and health-related characteristics of within and out-ofcounty movers to non-movers and used logistic regressions to identify
independent predictors of moving within-county and out-of-county.
Results: Of 12,834 participants included in analyses, we identified 390
out-of-county moves and 1,046 within-county moves. Out-of-county
movers had higher cognitive test scores, were more educated, and had
better self-rated health compared to non-movers (all p<0.001). Withincounty movers were more likely to live alone and had worse self-rated
health compared to non-movers (all p<0.001). Independent predictors
of out-of-county moves included concurrent change in employment
status or cohabitation status, better cognitive performance on a test of
verbal fluency, higher depressive symptom burden, and fewer years
living in one’s community. Independent predictors of within-county
moves included younger age, being unmarried, lower income,
prevalent coronary heart disease, concurrent change in cohabitation
status, and fewer years living in one’s community.
Conclusions: Life events, demographics, and health-related
characteristics are independently associated with within-county and
out-of-county moves. Understanding these associations can help
explain trends in residential mobility. Our results have implications
for epidemiological studies of the impact of contextual factors and the
potential for selection bias due to moves outside of the study
catchment area.
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Identification of Host-Specific Gene Elements in E. coli
Extra intestinal pathogenic E. coli causes a public health burden by
causing infections which can lead to deaths by sepsis. These are
commonly found to colonize food animals and are present in retail
meat as a contaminant. There is an urgent need to study these zoonotic
transmissions to determine precise proportions of human
extraintestinal E. coli infections. We aim to use host-specific accessory
elements in conjunction with core-genome phylogenetics to
understand transmission routes and host-switch events.
Here, we present the results from our host element discovery
workflow. We performed a pan-genome analysis on a set of inhouse E.
coli genomes isolated from human urinary tract infections (N=1,188)
and retail meat [chicken (N=1,156), turkey (N=473) and pork samples
(N=310)]. We searched for host-specific genes by characterizing their
co-occurrence using the SÃ¸rensen-Dice method resulting in multiple
gene clusters associated with poultry, pork and human clinical UTI
infections. The gene clusters were mapped to closed and assembled
genomes from our collection to characterize the genetic context of the
elements that resulted in a total of 366 genes. Based on the physical
location and statistical associations, the individual genes were grouped
into 52 multigene elements consisting between 2 and 42 genes (6.75
average). These multigene elements were used along with Bayesian
latent class models to estimate the putative host jumps by E. coli of
food animal origin.
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Effect of Unregulated Disinfection Byproducts in Mitochondrial
Function
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The disinfection of water for potable uses creates a complex mixture
of toxic disinfection byproducts (DBPs). These DBPs are known to
have adverse effects on general health and pregnancy outcomes, but
their biological mechanisms are not known. Several classes of DBP
including haloacetamides, haloacetonitriles, and haloacetic acids, have
a primary alkyl halide functional group that includes a soft
electrophilic reaction site. The DBPs in question have been shown to
react with proteins with contain Sulfur atoms. Proteins involved in
mitochondrial respiration contain Sulfur and can interact with these
DBPs. Because of this, the aim of this study is to determine if any of
the aforementioned DBP classes affect mitochondrial function. To
achieve this goal, we developed a 96 well based, acute, multiplex
assay to simultaneously measure changes in the mitochondrial
membrane potential (MMP), and cellular toxicity. Haloacetonitriles
and, haloacetamides produced significant dose-dependent changes in
MMP in the absence of cytotoxicity. Iodinated compounds were the
most toxic, followed by brominated compounds. Chlorinated
compounds showed little toxicity. This order agrees with their
electrophilic reactivity. Haloacetic acids, on the other hand, were
significantly less disruptive of mitochondrial membrane potential. This
suggests that a different mode of reaction is the source of their
toxicity. Overall the data presented here suggests that nitrogenated
DBPs directly affect mitochondrial function, likely by reacting with
proteins containing Sulfur in the mitochondrial respiratory chain. This
could be the seminal event in the molecular reaction process that
makes these DBPs toxic.
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Methicillin-Resistant Staphylococcus aureus (MRSA) is a type of
bacterial infection predominately seen in healthcare settings. However,
as infection control practices in healthcare settings have improved,
research has indicated a shift from Hospital Acquired MRSA (HAMRSA) infections to Community-Acquired MRSA (CA-MRSA)
infections. Large-scale industrial swine facilities are potential
reservoirs for MRSA bacteria in the community.
The objective of this study is to evaluate the association between
patients hospitalized with a MRSA infection and their residential
proximity to counties containing a swine Concentrated Animal
Feeding Operation (CAFO) within the state of North Carolina.
Additionally, the research examines the number of swine in each
county to determine whether an increase or decrease could affect the
rates of CA-MRSA in the community.
Data was obtained from the North Carolina (NC) Hospital Discharge
Database on all inpatient hospitalizations with a primary diagnosis of
MRSA in fiscal years 2015, 2016, and 2017. The cases were
categorized into HA-MRSA or CA-MRSA groups and logistic
regressions were conducted to determine associations between the
case’s exposure to swine facilities and their MRSA infection.
Exposures were determined using the North Carolina Agricultural
Statistics report on the USDA website and cross-referencing the list of
permitted animal facilities on the NC Department of Health and
Human Services website to determine the county of the swine facilities
and number of swine in those counties.
For every increase in the ratio of swine to people per county, the
adjusted odds ratio (aOR) for CA-MRSA cases decreases and HAMRSA increases. For cases who lived in a county with a swine CAFO
the probability of a CA-MRSA infection was 72.5% lower than for
those who do not live in a county with a swine CAFO (95% CI 0.635 0.828). For cases who lived in a county with a swine CAFO the
probability of an HA-MRSA infection was 33.6% higher than those
who did not live in a county with a swine CAFO.
This inpatient hospital data demonstrated novel results regarding a
positive association between HA-MRSA and swine exposure.
Limitations of this data indicate a need for further research and further
refinement of methods. Future research should further adjust for
exposure, analyze whether an adjustment should be made to the
definition for HA-MRSA, and consider adding colonizing cases and
cases without MRSA to the analysis.
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Investigating the Association Between Rainfall and Cholera Risk in
Cholera-Endemic Countries: A Systematic Review
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Background: Cholera is an infection caused by the bacteria, Vibrio
cholera, and is associated with fecal-oral transmission by contaminated
food, water, or poor sanitary conditions. Annually, 1 to 4 million cases
and 100,000 deaths occur. Studies have linked environmental and
meteorological patterns, particularly rainfall, to outbreaks.
Objective: The Navigation Guide methodology for systematic reviews
was used to determine the association between rainfall and cholera
risk.
Methods: The Navigation Guide methodology was used to specify the
study question, select the evidence, assess the risk of bias, and assess
the quality and strength of evidence. Articles were excluded if they
met any of the following criteria: did not involve human subjects; did
not examine cholera-endemic areas; did not examine rainfall or rainy
seasons; examined rainfall associated with extreme weather events,
including cyclones and hurricanes; lacked a quantitative measure of
rainfall; or lacked a quantitative measure of cholera risk. The risk of
bias for each study was assessed based on the following criteria:
confounding, exposure assessment, outcome assessment, incomplete
outcome data, conflict of interest, selective outcome reporting, other
bias, and selection bias. The overall quality of the body of evidence
was assessed based on the following factors: overall risk of bias,
indirectness, inconsistency, imprecision, large magnitude of effect,
dose response, and confounding minimizes effect. The overall strength
of the body of evidence was rated either sufficient, limited, or
inadequate evidence of effect, or evidence of lack of effect.
Results: Seven studies were identified that met the inclusionary
criteria. The following three directions of association were identified
for the relationship between rainfall and cholera risk: increased rainfall
and increased cholera risk; increased rainfall and decreased cholera
risk; and decreased rainfall and increased cholera risk. The risk of bias
was determined to be probably high and the overall quality of evidence
was low. The strength of the body of evidence was determined to be
inadequate due to a limited number of comparable studies, low quality
of studies, and probably high risk of bias across the studies.
Conclusion: Based on the Navigation Guide methodology, the
literature indicated that rainfall was associated with cholera outbreaks.
However, the direction of effect was inconsistent since three directions
were reported by the studies. The effect of rainfall on cholera risk is
potentially related to local, geographical, or other environmental
factors, indicating the necessity of future studies to identify the critical
factors driving the three associations.
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Pilot Testing of the Choose Health: Food, Fun, and Fitness Lessons
Curriculum with 9-13-Year-Old Underserved Youth
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Background: In the U.S., 15.3% of children ages 10-17 are obese.
Obesity increases the risk for well-known chronic diseases (i.e.
diabetes, hypertension). Proper nutrition is key in preventing obesity.
Children exceed recommended daily adequate intake of sodium and
added sugars while failing to meet guidelines for fruit and vegetable
intake. After-school programs provide an ideal setting to continue
children’s education and teach additional life skills, such as healthy
eating behaviors. The aim of this project is to pilot test the Choose
Health: Food, Fun, and Fitness (CHFFF), an experiential learning
curriculum that teaches children healthy eating and active play, with a
sample of 9-13 year-old underserved youth to evaluate its performance
in increasing nutrition knowledge (pre to post test). In addition, the
CHFFF will be evaluated to assess children’s acceptability of the
lessons.
Methods: A sample of 40 children aged 9-13 years enrolled in an
afterschool program at the Rita Bright Youth Center in Washington
D.C. will participate in the pilot testing. Children will receive a onehour lesson, once a week on four nutrition topics: avoiding sugarsweetened beverages, the importance of eating fruits and vegetables,
healthy alternatives and options regarding fast food, and the
importance of a balanced breakfast. Each lesson consists of an
interactive warm up activity, a nutrition lesson, a supplemental activity
(i.e. measuring the amount of sugar in popular drinks), and a recipe
preparation with optional tasting. Lessons will be delivered once in the
spring and once in the summer 2020. Approximately 15-20 children
will participate in each cohort.
Demographic and eating behavior information will be collected via
questionnaire at baseline. A nutrition knowledge questionnaire will be
administered before lesson one (pre test) and after completion of
lesson four (post test). To evaluate curriculum acceptability, educators
will conduct a group conversation with children at the end of lesson
four. Educators will discuss lesson delivery performance after each
lesson.
Results: Descriptive data will be computed for children’s demographic
and eating behaviors (i.e. children’s food preferences during
independent eating occasions), and children’s responses to the
acceptability to the lesson questions. Pre to post changes in children’s
nutrition knowledge will be analyzed using paired t-tests. Findings will
inform a culturally-sensitive afterschool program for low-income
youth to improve nutrition-related knowledge and behaviors.
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LEED Green Buildings impact on Self-Perceived Health among
Office Workers: A Systematic Literature Review
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Background: Americans spend 90% of the time indoors. Over the past
few decades, the development of LEED green buildings has expanded
across the globe. As such, understanding how LEED-certified green
buildings impact health is crucial.
Objectives: The main objective of this systematic literature review is
to examine exposure to LEED green buildings and self-perceived
health measures among office workers.
Methods: This systematic literature review used scientific databases
that specified population, exposure, outcome of interest, and
comparative group. The selected studies were chosen based on the
inclusion criteria, and evaluated based on the risk of bias, and overall
quality and strength of the evidence according to the Navigation Guide
systematic review methodology.
Results: Five studies met the inclusion criteria and five studies met the
inclusion for self-reported health assessments. The literature review
rated studies generally with “probably high” risk of bias and the
overall quality of evidence as low for an association between LEED
green buildings and self-perceived health. The review of the five
studies examined the association of LEED green buildings and selfperceived health improvements, in comparison to conventional
buildings.
Conclusion: After analysis, the literature review concluded there was
“limited” evidence supporting an association between LEED green
buildings and self-perceived health outcomes among office workers.
Future studies that properly control for all confounders, measure
specific self-perceived health metrics and more concrete exposure
variables within LEED green buildings are needed to better
characterize the relationship between LEED green buildings and
occupant health.
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Coach Influence on Eating Pathology in Athletes: A Systematic
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Previous literature has demonstrated heightened prevalence of eating
pathology - that is, disordered eating attitudes and behaviors among
athletic populations, as well as an increased risk of athletes developing
eating disorders (Martinsen et al., 2010). Whilst athletes face societal
pressures to change their body weight, shape, and size from media,
family, and friends, they are also exposed to pressures unique to the
sport environment (Reel et al., 2013). For example, athletes may feel
pressure to achieve an “ideal” weight or physique for their respective
sport (Anderson et al., 2012), in turn increasing their likelihood of
developing disordered eating attitudes, behaviors, and eating disorders
(Petrie et al., 2012). Amid identified sources of sport-specific weight
pressure, evidence indicates coaches have substantial influence on
eating pathology among athletes (Voelker et al., 2019). In order to
inform coach education and training designed to prevent eating
disorders and disordered eating attitudes and behaviors within athletic
populations, a more complete, summative understanding of coaches’
influence, as it relates to eating pathology, is required. Therefore, the
objective of this systematic review was to summarize existing
literature related to coach influence on eating pathology in athletes.
The Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) guidelines were followed. An electronic search of
the literature was conducted using MEDLINE, PsycINFO, and
SPORTDiscus databases. Original research, that included quantitative,
qualitative, and mixed-method studies, written in English, that met the
following criteria were included in the review: (a) sampled a currently
active or retired athlete population, (b) assessed the relationship
between coach influence and eating pathology, and either (c) used
quantitative measures from which extraction of coach influence could
be assessed, and/or (d) themes relative to coach influence could be
qualitatively identified. Forty-four studies were included in the
systematic review (n=30 quantitative, n=12 qualitative, n=2 mixed
method). Results indicated various mechanisms through which
coaches influenced eating pathology in athletes. Specifically, three
overarching mechanisms of influence were identified: (a) coach
comments and communication (i.e., critical comments about body
weight and shape, weight goals or standards, nutrition advice, dietary
limitations) (b) negative coach-athlete relationship (i.e., lack of social
support, conflict); and (c) pernicious coaching style (i.e. ego
orientation, performance-centered climate, mandated weigh-ins,
dietary monitoring). Indeed, coaches play a significant role in shaping
the attitudes, behaviors, and performance of athletes. Specifically,
findings from this systematic review underscore coaches’
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influential role in the eating pathology of athletes, namely through
various communicative, relational, and coaching mechanisms.
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Determinants of Work Capacity in Women Living in Rural India:
The Reduction of Anemia through Normative Innovations (RANI)
Project
Background: In rural India, most women of reproductive age are
engaged in agricultural labor and thus, these women carry a dual
burden of outside labor and family care. Thus, work capacity (or
fitness) has important financial and social implications. This dual
burden is exacerbated by the fact that more than half of Indian women
are anemic. Although the negative impact of anemia on work capacity
has been studied extensively in male and female workers, the
simultaneous contributions of volitional physical activity, as well as
other sociodemographic and behavioral characteristics have not been
considered.
Purpose: To examine the multivariable determinants of work capacity
in a subset (n=330) of non-pregnant women, ages 15-49 years,
participating in the Reduction of Anemia through Normative
Innovations (RANI) Project (N=4, 110).
Methods: The RANI project is a norms-based randomized controlled
trial to reduce anemia among women of reproductive age living in
Odisha, India. Predicted work capacity [i.e., maximal aerobic capacity
(VO2max)] was determined in the field using the Queen’s College
Step Test (QCST), adapted for the population by limiting the step
height to 12 inches. Levels (h/day) of daily reclining, sitting, standing,
walking (steps/day), and energy expenditure (MET-h/day) were
determined objectively using an ActivPal accelerometer. Hemoglobin
concentrations (g/dL) were determined using a HemoCue photometer.
Predetermined step-wise regression models tested the independent
associations between the primary study variables of interest (physical
activity, hemoglobin concentrations) and predicted VO2max, while
adjusting for age, body mass index (BMI: kg/m2), education, and
parity.
Results: Average predicted VO2max in the study population was
42.9± 3.2 ml∙(kg∙min)-1. Women performed an average of 36 METh/day and 13,425 steps/day of physical activity. Mean hemoglobin
concentration was 11.5±1.3 g/dL and 39% of the participants had
anemia (Hb<12 g/dL). The results of the multivariable regression
modeling indicated that BMI (β = -0.19; 95% CI:-0.28, -0.09),
educational attainment (β = -1.41; 95% CI: -2.40, -0.41), physical
activity (β = 0.19; 95% CI: 0.00, 0.37), and parity (β = 0.38; 95% CI:
0.04, 0.73) were significant and independent correlates of work
capacity. Hemoglobin concentration was marginally associated with
work capacity in the presence of the other covariables (β = 0.23; 95%
CI:-0.02, 0.47).
Conclusions: Anemia may contribute to a reduced work capacity in
women of reproductive age, thereby limiting their economic capacity.
15

Our data indicate the other demographic, behavioral, and physiological
factors may be more important correlates of work fitness and these
factors should be considered when promoting the health and economic
capacity of rural Indian women.
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As a Matter of Policy: Advancing the Economic Case for
Eliminating Men's Health Disparities
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In recent years, the public health sphere has evolved to more
meaningfully consider what is now framed as the “social determinants
of health” (SDOH). According to the World Health Organization
(WHO) and the United States Department of Health and Human
Services (DHHS), social determinants of health are factors (i.e.
socioeconomic status, built environment, housing, education,
transportation, social support networks, race/ethnicity, gender, health
care services access etc.) that determine the extent to which
individuals are able to live the best quality of life possible.
Emerging scholarship has further centered the economic burden of
disease across several health indicators (i.e. cancer, heart disease,
diabetes, obesity, mental health and other conditions). The lower an
individual’s socioeconomic position, the higher their risk of poor
health. Despite robust health disparities research already in place, there
is a paucity of studies that have meaningfully examined the economic
impact of health disparities specifically with respect to Black men’s
health in the United States.
This presentation has four aims: 1) further explore and examine the
economic costs of men’s health disparities 2) expound on the impact
of racism on the cardiovascular health of Black men 3) make an
economic case for advancing equity with respect to men’s health
disparities and 4) provide practical equity-oriented policy-level
solutions and strategies to support an advocacy agenda targeting the
reduction and/or elimination of men’s health disparities.
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Depression and Internalized Stigma among HIV-Positive Pregnant
Women in Lesotho
Depression is a global health issue that disproportionately affects
women. Depression can have a detrimental effect on women’s physical
health and their child’s health. In Lesotho, the HIV prevalence among
pregnant women was 25.9%. Estimates of prevalence of prenatal
depression in HIV-positive women range from 9.8% to 45.1% in
Africa. For HIV-positive pregnant women, internalized HIV-related
stigma is a risk factor for depression and a barrier to accessing
healthcare services. We studied the prevalence of depression and
examined the effect of an integrated management team to improve
maternal-child outcomes (IMPROVE) intervention on prenatal
depression and internalized stigma among HIV-positive women in
Lesotho.
Twelve health facilities were randomized to receive either the
IMPROVE intervention or standard services. From July 2016 to
November 2017, 614 HIV-positive pregnant women enrolled during
their first antenatal care (ANC) visit and provided demographic
information. Of these, 449 attended a second ANC where depression
and internalized stigma were measured using the Patient Health
Questionnaire-9 (PHQ-9) and a 9-item Stigma Scale (9-ISS). PHQ-9
was dichotomized as “None-Mild” (cumulative score[CS]<10) and
“Moderate-Severe” (CS≥10). Responses to each 9-ISS item were
evaluated individually. Differences were analyzed with Fisher’s exact,
χ2, student’s T, or Wilcoxon rank-sum tests. All tests were two-sided
and the significance level was set at 0.05. All analyses were conducted
using SAS 9.4.
At enrollment, participants had a median age of 28 years and a median
gestational age of 20 weeks. 78% were married/living with a partner.
64% completed secondary/high school/beyond. 37.9% had two
pregnancies. 33.9% reported an HIV-positive primary partner and
40.6% didn’t know their partners’ status. 72% of women were
previously aware of their HIV status. The overall proportion of
depression was 8.6%, with no statistically significant difference
between intervention and control (6.2% vs 11.4%, p=0.053). For
internalized stigma, significantly fewer women in the intervention
feared that they would be treated badly at work/school, experience a
relationship break-up, become a social outcast, and lose friends if
others found out their HIV status (15.9% vs 25.6%, p=0.01; 11.4% vs
22.7%, p=0.001; 16.7% vs 35%, p,0.0001; 14.3% vs 27.7%, p=0.0004,
respectively).
The prevalence of prenatal depression among HIV-positive women in
Lesotho was relatively low, but it was higher among women in the
control than the intervention. The IMPROVE intervention was
18

associated with lower depression and internalized stigma. This study
was the first to document the prevalence of prenatal depression and
internalized stigma among HIV-positive women in Lesotho.
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Cholesterol Efflux Gene Expression in Peripheral Blood
Mononuclear Cells Following High Intensity Interval Exercise
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Reverse cholesterol transport (RCT) is critical to the regulation of
blood cholesterol levels and prevention of macrophage foam cell
formation. A critical step in RCT is the efflux of cholesterol from
macrophages to high-density lipoprotein (HDL). Numerous studies
have shown exercise to regulate HDL quantity and function, but little
is known about how exercise affects the expression of cholesterol
efflux genes in circulating monocytes. Purpose: To determine changes
in mRNA expression of cholesterol efflux genes (ATP-Binding
Cassette A1, ABCA1; ATP Binding Cassette G1, ABCG1;
mitochondrial sterol 27-hydroxylase, CYP27A1) in peripheral blood
mononuclear cells (PBMCs) following a single bout of high intensity
interval exercise. Methods: Six (Female = 4, Male = 2) healthy
participants (Age = 25 ± 6 yr, BMI = 26.1 ± 4.1 kg/m2, VO2peak =
36.4 ± 7.4 ml x kg x min-1) completed a single bout (work load = 300
kcal) of high intensity interval exercise (repeated intervals of 3 min @
55% VO2peak + 1 min @ 110% VO2peak). RNA was isolated from
PBMCs from whole blood prior to (PRE), immediately following
(POST), two hours following (POST-2) and 24 hours following
(POST-24) exercise. Expression levels of ABCA1, ABCG1, and
CYP27A1were analyzed via RT-qPCR. Gene expression fold changes,
in comparison to PRE, were determined via the delta-delta Ct method
and analyzed via Student T-Tests. Significance was set a priori as
alpha = 0.01 to correct for multiple testing. Results: Exercise did not
significantly modify ABCA1 (Fold Change = 0.8 ± 0.5 (POST), 0.9 ±
0.7 (POST-2), and 1.3 ± 1.1 (POST-24)) at any timepoint following
exercise. ABCG1 expression was elevated POST (1.6 ± 0.9; p <
0.001), POST-2 (1.4 ± 0.8; p = 0.01), and POST-24 (1.5 ± 0.5, p =
0.001) following exercise. CYP27A1 expression was unaltered by
exercise at all timepoints (0.8 ± 0.2, 1.4 ± 1.2, 1.5 ± 2.3; all p > 0.01).
Conclusion: ABCG1 plays a significant role in maintaining cellular
cholesterol levels through the efflux of cholesterol from the
intracellular compartment to HDL. Our results show elevations in
PBMC ABCG1 expression following a single bout of high intensity
interval exercise. Along with improved lipid profiles (e.g. increased
HDL concentrations), exercise may promote increased cholesterol
efflux from monocytes and macrophages by upregulation of
cholesterol efflux genes.
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Associations between maternal and umbilical cord blood manganese
levels and infant birth weight: a systematic review
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Objectives: The objective of this systematic literature review was to
utilize the Navigation Guide to evaluate the body of literature relating
to maternal and umbilical cord blood manganese levels at birth and
infant birth weight.
Methods: Databases were searched using the keywords “manganese”
and “birth weight” and 1261 articles found related to that search. In
addition, a search of cited and citing works of the nine chosen papers
was included. Title, abstract, and full text review removed all but nine
of the articles.
Discussion: There is insufficient evidence of a clear association
between maternal and umbilical cord blood manganese levels at birth
and infant birth weight as found in these cross-sectional studies.
Conclusion: Further research and analysis should be conducted in the
form of prospective cohort studies to better evaluate the changing
levels of manganese during pregnancy and the association with infant
birth weight.
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Evaluation of Barriers to Antiretroviral Therapy among People with
HIV in Washington, D.C.
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Background: Washington, D.C. has one of the nation’s highest rates of
HIV infection, at ~1.8% of the general population, with historically
disadvantaged communities disproportionately affected. Successful
management of HIV necessitates patient engagement beginning with
testing and diagnosis, followed by linkage to care, retention in care,
and adherence to antiretroviral therapy (ART). We conducted a crosssectional study exploring individual-level and structural barriers to
ART initiation and continuation.
Methods: Fifty patients (of target N=200) with diagnosed HIV, who
were either not taking ART at the time of enrollment or had a
documented history of non-adherence in the past 3 years, completed
questionnaires during structured interviews at the George Washington
University hospital or Infectious Disease Clinic. De-identified data
was entered into REDCap. Interim statistical analysis was conducted
using Chi-Square tests.
Results: The median age of the 22 hospital and 28 clinic patients was
43.9 years (range 26-66); 56% were male, 92% were African
American and 55% were heterosexual. Patients believed they acquired
HIV through sex with opposite-gender partner (40%), sex with samegender partner (38%), and IV drug use (9%). Participants reported a
history of homelessness, arrest/incarceration, or mental health
diagnosis, at 49%, 60%, and 54%, respectively. The vast majority
(92%) were referred for HIV care, 90% had seen a doctor, and 86%
started taking HIV medications but later discontinued. Major reasons
for discontinuing ART, reported as “agree” or “strongly agree,”
included high pill burden (53%), fear of stigma (48%), side effects
(44%), illness from other medical conditions (42%), mental health
(40%), feeling healthy (38%), and alcohol/drug usage (36%). Issues
with insurance, cost, doctor trust and understanding how to take
medications were less important. Also, many participants indicated
additional barriers to ART not included in the survey, such as family
illnesses and travel. Although preliminary Chi-Square analyses did not
result in statistically significant associations, adding more participants
may reveal differences between interview sites and other
demographics in the roles of stigma, mental illness and medication
side effects as barriers to ART.
Conclusion: Improving patient engagement in HIV care should
consider individual, societal, and systemic obstacles. While some
common barriers were identified, each patient’s experience with ART
is different. Overcoming these impediments will require that health
care professionals implement tailored strategies that depend on the
unique characteristics of patients in context. This study should be
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continued to achieve target enrollment to further explore barriers to
continuous ART among people with HIV in Washington D.C.
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Short-term temperature variation and asthma: a systematic review
Objective: To conduct a systematic review of the literature exploring
the association between short-term ambient temperature variation and
increased asthma incidence or exacerbation.
Methods: A PECO (Population, Exposure, Comparator, Outcome)
statement was developed and used as a framework for searching the
PubMed and SCOPUS databases. Inclusion criteria were used to
narrow down the number of studies for full review. The remaining
studies were evaluated in terms of their risk of bias, the quality of the
body of evidence, and the strength of the body of evidence.
Results: A review of 14 full-text articles found limited evidence of a
positive association between short-term ambient temperature variation
and asthma incidence.
Discussion: While most well-designed studies found a positive
association, the significant challenges of exposure misclassification
and imprecision limit our ability to reach a conclusive decision about
the association. Intraday temperature variation is expected to decrease
with global climate change, while interday variation may increase, so
studies that used interday variation as an estimate for temperature
variation may be of more value to future decisions or conclusions.
Conclusion: The review found limited evidence that exposure to shortterm ambient temperature variation is positively associated with
asthma incidence or exacerbation. Future studies and reviews should
focus on interday temperature variation and heat waves or cold snaps
as predictors of asthma incidence or exacerbation.
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Reported STDs across the HIV Care Continuum- Evaluating
Linkage to Care in Washington, DC, 2014-2018
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Background: Coinfections of human immunodeficiency virus (HIV)
and sexually transmitted diseases (STDs) are common. In Washington
DC, HIV prevalence is high (1.8%), and incident STDs are common
among persons living with HIV. Evidence shows that engagement in
HIV care and maintenance of viral suppression are associated with a
reduced risk of HIV transmission. However, to our knowledge,
incidence of reported STDs among people living with HIV in DC has
not previously been examined by level of engagement in HIV care.
Methods: We used HIV and STD surveillance data from the DC
Department of Health to estimate the quantity and type of incident
STDs (chlamydia, gonorrhea, and primary/secondary syphilis)
reported among HIV-positive persons at each stage of the HIV care
continuum in DC between 2014 and 2018. Multivariable Poisson
regression models were used to calculate risk ratios of the association
between HIV care continuum status and risk of a reported STD.
Results: In 2018, 1649 (22.6%) HIV-positive persons in DC had no
evidence of HIV care, 1333 (18.2%) had evidence of HIV care but not
viral suppression, and 4326 (59.2%) had evidence of HIV care and
viral suppression. Among HIV-positive persons with evidence of HIV
care but not viral suppression, the risk ratio of reported STD events
adjusted for gender, race/ethnicity, and age at HIV diagnosis was 3.31
(95% CI 2.04, 5.38) in 2014 and 2.59 (95% CI 1.70, 3.97) in 2018
compared to those with no evidence of HIV care. The adjusted risk
ratio of reported STD events among those with evidence of HIV care
and viral suppression was 3.01 (95% CI 1.92, 4.73) in 2014 and 2.14
(95% CI 1.47, 3.12) in 2018 compared to those with no evidence of
HIV care.
Conclusions: Evidence of HIV care was associated with a higher
frequency of reported STDs among HIV-positive individuals in
Washington DC. Results suggest that engagement in HIV care may be
associated with more opportunities to be screened for STDs. HIV care
providers who are not linking patients to STD care and STD care
providers who are not linking patients to HIV care should be engaged
for further education on the importance of regular HIV care and
routine STD screening and treatment.
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Mercury Levels of Wild-caught Salmon in Comparison to Farm
Grown Salmon: A Systematic Review
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Background: The Navigation Guide’s systematic review methodology
was adapted and applied to identify and assess literature on mercury
levels in wild-caught and farmed salmon. A systematic review was
conducted to determine if wild-caught salmon contain higher levels of
mercury than farmed salmon.
Objectives: Answer the question, “Do wild-caught salmon contain
higher mercury levels than farmed salmon?” and to rate the strength of
evidence in this body of literature.
Methods: The steps of the Navigation Guide were applied to identify
relevant literature through seven databases and select studies based on
prespecified conditions. The risk of bias in the included studies was
analyzed and assessed. The quality across studies was evaluated and
the strength of the body of evidence was assessed.
Discussion: Seven studies, which fit the inclusion criteria and
compared the mercury levels contained in wild-caught salmon to
mercury levels in farmed salmon, were identified. The evidence
suggests that wild-caught salmon contain higher levels of mercury
than farmed salmon. The studies are limited by location. The results
likely reflect salmon production developments and the biological
interaction between mercury and salmon in the natural environment.
Conclusion: Through application of the Navigation Guide’s systematic
review methodology, it was concluded that there is “sufficient”
evidence of higher mercury levels in wild-caught salmon than farmed
salmon.
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Dietary polyphenol intake in US adults and 10-year trends: 20072016
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Background: Polyphenols are a class of phytochemicals that have
antioxidant, anti-inflammatory, anticancer and antiviral properties.
Dietary polyphenol intake has proven protective against major chronic
diseases. To our knowledge, no data on polyphenol intake is available
in the US adult population.
Objective: We estimated the usual intake of dietary polyphenols
among civilian non-institutionalized US adults aged 20 years and over
in 2013-2016, and examined trends in polyphenol intake over a 10year period.
Methods: Dietary and supplement data on adults aged 20 years and
over was obtained from two 24-hour dietary recalls in the National
Health and Nutrition Examination Survey. Dietary polyphenol intake
from foods, beverages and supplements was estimated using the
Phenol Explorer Database and adjusted for total energy intake. Usual
intake was estimated both overall and by demographic characteristics
using the National Cancer Institute method. Trends in intake on a
given day over 10 years were estimated and evaluated using regression
analysis. The complex survey design was incorporated in all analyses.
Results: In 2013-2016, mean usual intake of dietary polyphenols was
1740.7 (SE=36.9) mg per 2,000 kcal/day. Polyphenol intake was
higher in adults aged 40 years and over, females, non-Hispanic white
adults and college graduates. Dietary supplements contributed 0.2% of
polyphenol intake and the proportion of the population consuming
such supplements remained <2.4%. During 2007-2016, mean daily
polyphenol intake did not change significantly over time for the full
sample and demographic groups, while intake from dietary
supplements among supplement users increased from 99.2±15.9 to
189.0±56.6 mg/day (p=0.01).
Conclusions: Mean intake of polyphenols was relatively stable
between 2007-2016, and intake from supplements was negligible. Our
findings suggest that polyphenol intake is consistent with the low
intake of fruits, vegetables and whole grains in the US population, and
provides more evidence of the need for increased consumption of such
food groups.
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Endline evaluation of integrated WASH and nutrition interventions
on child health in Cambodia
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The NOURISH project was a comprehensive social behavior change
(SBC) campaign led by Save the Children and in partnership with five
national and international partners to promote 13 key stunting
prevention behaviors including a mix of health and nutrition, and
WASH interventions across all villages in Cambodia. 38 villages were
randomly selected to received nutrition only interventions and 77 were
randomly selected to receive integrated-nutrition-and-WASH
interventions. Data was collected via a cross-sectional survey from
2257 people, comprised of 405 children 0-5 months, 955 children 6-59
months, 500 women-of-reproductive-age (WRA) and 397 pregnant
women, conducted at study endline in April 2019. At endline, women
in villages with a nutrition-only-intervention reported 20% prevalence
of diarrhea in children 0-59 months within the last two weeks while
women in nutrition+WASH villages reported 15% prevalence (RR
0.74, 95% CI 0.54 - 0.99, p = 0.032). The standardized mean
difference for weight for height for children 0-59 months was 0.20
(95% CI -0.30 - 0.22, p = 0.031) illustrating that those in the integrated
intervention arm were found to have a higher WLZ score. For g/dL
hemoglobin (Hgb), the mean difference was 0.20 (95% CI 0.02 - 0.38,
p = 0.026) indicating those in the integrated intervention arm were
found on average to have higher levels of hemoglobin and less anemic.
However, neither intervention arm had significant improvement in
health outcomes aside from mothers reporting diarrhea (0.74, 95% CI
0.54-0.99, p = 0.045) for children under five in the last two weeks. The
adjusted mean difference for g/dL hemoglobin for women of
reproductive age was 0.85 (95% CI 0.20 - 1.49, p = 0.010) indicating
there were lower rates of anemia in the integrated intervention arm.
There was no positive impact of the addition of WASH to nutrition
programs on stunting, wasting, and minimum acceptable diet for
children. For WRA, there was no significant difference among health
indicators including prevalence of underweight, anemic and minimum
dietary diversity achievement in women. We also found no difference
between the nutrition versus the nutrition+WASH villages when
comparing WASH behavior indicators. This is consistent with studies
conducted in 2018 that showed little or no impact of selected WASH
interventions on children’s’ health outcomes. The importance of
assessing the mechanism by which WASH interventions combat the
number one killer of children under five-diarrhea-is highlighted,
especially as this decrease does not have a statistically significant
positive affect on health outcomes as we would expect.
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Factors determining successful uptake of Pneumococcal Conjugate
and Rotavirus Vaccines in Ethiopia: a multivariant analysis
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Background: Other than safe water and sanitation, childhood
immunization is arguably the most cost-effective public health
intervention medical science has to offer. However, global vaccination
coverage has stagnated over the past few years. According to the
WHO, an estimated 19.4 million infants globally were unreached with
routine immunization services in 2018, thus susceptible to vaccine
preventable diseases. Ethiopia accounts for almost 10% of the
continent's population, enhancing its potential role to achieving the
Sustainable Development Goals in Africa as a whole. Ethiopia
introduced the pneumococcal conjugate vaccine (PCV) and
monovalent human rotavirus vaccine (RV) into the national infant
immunization program in November 2011 and October 2012,
respectively. Better understanding of barriers, attitudes, and cultural
issues around vaccine uptake may allow better implementation of
effective vaccine-delivery programs.
Objectives: The overarching goal of this study is to provide a better
understanding of what potential factors that are associated with
improved vaccination coverage rates of PCV and RV in Ethiopia. The
specific objectives of this study are to identify the practical constraints,
attitudes and cultural issues surrounding uptake of these
immunizations in Ethiopia, and to provide recommendations based on
the findings on how to improve immunization rates nationally.
Methods: The 2016 Ethiopia Demographic and Health Survey (EDHS)
was conducted in nine regional states of the country to collect
sociodemographic characteristics and key maternal and child health
information from a nation-wide representative sample of households;
survey questionnaire was adapted to reflect the population and health
issues relevant to Ethiopia. A total of 2004 children aged 12-23
months were included in the analysis. Maternal health, child health,
and household information were obtained from eligible women aged
15-49 years in each household surveyed. A total of 10,641 responses
were utilized for analysis. Data collection took place from January 18,
2016, to June 27, 2016. Crude and adjusted odds ratios with 95%
confidence intervals (CIs) were calculated.
Results/Discussion: The results show associations between maternal
sociodemographic factors (region of residence, education level, and
religion) and the odds of a child receiving PCV and RV. Household
factors (partner’s education level and living situation) were also found
to be associated with receiving PCV and RV. No potential association
was determined between receiving RV and PCV and a child’s sex.
This study highlights the importance of understanding country
contextual determinants of health practices in order to improve
universal vaccination coverage.
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A formative evaluation of an HIV prevention intervention with
transgender and gender non-conforming populations in Puerto Rico
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San Juan, Puerto Rico, has one of the highest HIV prevalence rates in
the United States, more than four times the national rate. Transgender
populations in Puerto Rico are one of the groups most at risk for HIV
infection. The HIV prevention program Trans Tanamá began in 2017
to serve Latino transgender and gender non-conforming youth and
young adults and their partners in the San Juan statistical metropolitan
area. In order to inform current and future HIV prevention activities,
we are conducting a formative evaluation of Trans Tanamá’s
participants and services. This mixed methods evaluation will use data
collected from stakeholders in San Juan, Puerto Rico, in 2019 and
2020. Quantitative surveys completed by Trans Tanamá participants
will be used to characterize their sociodemographics, health, legal and
housing status, and experiences with discrimination. Semi-structured
in-depth interviews will be conducted with program staff and
thematically analyzed to further contextualize program strengths and
potential improvements. Findings will be used to create a profile of
participants of the Trans Tanamá program and the experience of
program staff will be incorporated to inform the process of adapting
the intervention to meet the needs of the population served. Results
will contribute to the use and cultural adaptation of interventions to
reduce HIV risks and infection among transgender and non-binary
youth and young adults in Puerto Rico.
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An updated systematic review of environmental and occupational
pesticide exposure and human sperm parameters
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Background: In recent decades, global sperm counts have declined and
this has coincided with a proliferation of chemicals with endocrinedisrupting properties to which humans are frequently exposed.
Previous reviews of studies published between 1991 through 2013
have reported several associations between environmental and
occupational pesticide exposure and reduced human sperm quality,
specifically adverse relationships between exposure and sperm
concentration.
Objectives: This review critically evaluated the current body of
evidence associating sperm quality with contemporary pesticide
exposure in epidemiological studies.
Methods: We conducted a systematic literature review using the
Navigation Guide systematic review framework. PubMed, Scopus, and
Web of Science databases were searched for all English-language
articles published since September 2012. Only original observational
studies that assessed human sperm quality parameters and individuallevel pesticide exposure data were included.
Discussion: Eleven studies assessing environmental or occupational
pesticide exposure and sperm parameters were included. Nine (82%)
of these studies found at least one association with reduced sperm
quality, specifically sperm concentration, motility, morphology, and
DNA integrity. The quality of evidence was determined to be
“moderate” following Navigation Guide protocol, but consistent
negative effect estimates and alignment with the results of previous
reviews led to the determination that there is sufficient evidence that
pesticide exposure adversely affects sperm quality.
Conclusion: Taken together with the results of previous reviews,
which found significant negative associations between pesticide
exposure and sperm quality in 13 of 20 studies published between
1991 and 2008, and in 14 of 17 studies published between 2008 and
2012, this review provides strong evidence associating pesticide
exposure with reduced sperm quality. Actions should be taken to
reduce global pesticide exposure.
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Expansion of 2,4-D Use on U.S. Farmland and Rising 2,4-D Urine
Concentrations in the U.S. Population, 1999 to 2012
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Background: Multiple studies in the 1990s reported associations
between agricultural 2,4-dichlorophenoxyacetic acid (2,4-D) use and
reproductive problems, birth defects, and sperm quantity and quality.
In 2018, the International Agency for Research on Cancer classified
2,4-D as a possible human carcinogen. Over the past decade, the
emergence and spread of multiple weeds resistant to glyphosate-based
herbicides began driving overall herbicide use sharply upward. In
response, seed and biotechnology companies developed new
genetically engineered crops resistant to glyphosate and the legacy
herbicides, 2,4-D or dicamba. In 2018, the Enlist® crop and herbicide
program, comprised of crops able to tolerate direct applications of 2,4D, as well as glyphosate, was approved and sold commercially. About
4 million acres of Enlist® soybeans were planted in 2019 across the
Midwest and more than 25 million are projected to be planted in 2021.
As a result, 2,4-D use and exposure, especially in rural areas, will
dramatically increase in the next few years.
Objectives: In order to determine whether 2,4-D exposure corresponds
with increased 2,4-D agricultural use, we compared the herbicide
agricultural trends with the corresponding 2,4-D urine levels in the
U.S. population between 1999 to 2012.
Methods: Agricultural 2,4-D use data was obtained from Hygiea
Analytics' Pesticide Use Data System (PUDS), which draws on
publicly accessible herbicide use data at the state and national levels.
2,4-D urine concentrations were obtained from the National Health
and Nutrition Examination Survey (NHANES) cycles 1999/2000 to
2011/2012. Due to the complexities of the NHANES survey design,
geometric means (GM), confidence intervals and percent distributions
were calculated using the individual weights provided by NHANES.
Results/Discussion: Soybean farmers applied 1.6 million pounds of
2,4-D in 2000, 6.3 million in 2012, and 8.9 million in 2018. Despite
the relatively short half-life of 2,4-D in the environment and quick
elimination of 2,4-D after human exposure, 2,4-D urine concentrations
in the general U.S. population increased from GM= 0.11 ug/L
(1999/2000) to GM=0.33 ug/L (2011/2012). Use of Enlist® soybean
crops in the Midwest will nearly triple 2,4-D use from 2018 levels
through 2023. With the expected upsurge in 2,4-D use and the
renewed concern for health effects from 2,4-D exposure, it is
imperative that epidemiological studies investigate human health
effects from long-term exposure to 2,4-D.
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Introduction: In Zambia, non-communicable diseases (NCDs)
contribute to one in five premature deaths and 32% of all deaths
annually. A major risk factor for many NCDs is the consumption of
commercially produced, highly processed foods and beverages, high in
saturated fats, trans fats, free sugar and salt (HFSS). The sales and
consumption of such commercial products is on the rise in many low
and middle-income countries (LMICs) including Zambia. It is crucial
to understand the population’s consumption choices and how they are
affected by type, price, availability and marketing of commercially
produced HFSS products. The primary objective of this study was to
assess the availability, affordability, prevalence and patterns of
consumption of HFSS foods and beverages among young adults in
Zambia. The secondary objective was to document the process of
developing and deploying a digital survey to assess food and beverage
consumption in an LMIC setting.
Methods: In phase one, we developed a draft SMS survey to determine
consumption and purchase of sweet and savory processed foods, fast
foods and sugar sweetened beverages; simultaneously, we worked
with an information and communication technology (ICT) platform to
develop and deploy a two-way SMS (mHFSS-Zambia) survey. In
phase two, we will conduct formative work to pre-test the SMS survey
in a sample of up to 30-40 young adults. We will collect feedback on
the survey items and experience through focus group discussions
(FGDs). We will also collect more detailed information on
demographic characteristics, HFSS consumption and factors
influencing HFSS consumption through in-depth interviews. In phase
three, based on the formative work, the mHFSS-Zambia survey will be
revised and deployed. We aim to reach a total of 500 young Zambian
adults (ages 25-44 years) through the SMS survey.
Results: Forthcoming. We will determine the prevalence of
consumption of different commercial foods and beverages, their
consumption characteristics, drivers as well as differences in
consumption by age and gender.
Conclusion: This project will result in the development of a soundly
tested and fully functional mobile phone-based SMS survey to assess
consumption of HFSS products. Our findings will provide much
needed data on the patterns of consumption of these products among
young adults in Zambia as well as factors influencing consumption.
Such data are essential for the development of interventions and
policies. Our SMS survey represents a novel data collection approach
for Zambia and can inform the development of similar SMS surveys in
other LMIC settings.
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Fire Department of New York firefighters' exposure to World Trade
Center particulate matter and the risk of lung injury: a systematic
literature review
Introduction. The World Trade Center (WTC) disaster that occurred on
September 11, 2001 (9/11) in the United States resulted in intense
exposure of particulate matter (PM) and other toxins, particularly for
rescue and recovery workers such as Fire Department of the City of
New York (FDNY) firefighters. Prior epidemiological evidence has
shown that this type of exposure can damage tissue and cell barriers of
the lungs. Objectives. This systematic literature review explores the
relationship between exposure to the WTC disaster of 9/11 and WTC
lung injury (WTC-LI) outcomes among FDNY firefighters who
responded to the disaster. Methods. PubMed and Scopus databases
were screened for studies that examined the association between the
WTC disaster and WTC-LI and met the inclusion criteria. Rubrics or
descriptions for examining the risk of bias, quality of evidence, and
strength of evidence were developed, and included studies were
assessed accordingly. Six studies were selected for the final systematic
review. Discussion. Cardiovascular, metabolic, and lipoprotein serum
biomarkers were robust predictors of WTC-LI for FDNY firefighters
who were exposed to the disaster, and these findings have implications
on further research for how to monitor and improve the health of
individuals who endured this exposure. Some biomarkers such as
MMP-3 and MMP-12, if elevated, were found to be associated with
WTC-LI resistance. Federal and local policymakers must take an
active role to provide mandatory training on personal protective
equipment (PPE) use and enforce its use among first responders.
Conclusion. The WTC disaster of 9/11 is associated with WTC-LI,
however more longitudinal studies for FDNY firefighters who
responded to the crisis need to be conducted to examine a broader
body of literature in order to enhance the strength of evidence. Acute
and long-term WTC-LI could have been prevented with adequate use
of PPE.
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Cognitive Impairment in the Absence of Dementia Post-Lacunar
Stroke: Predictor for Recurrent Strokes and Vascular Events
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Background and Aims. Lacunar strokes account for one-fifth of all
strokes and is associated with a greater risk of developing cognitive
impairment in the presence or absence of dementia. While cognitive
impairment after other types of stroke previously predicted worse
outcomes, outcomes following cognitive impairment post-lacunar
stroke remains unclear.
Methods. The Secondary Prevention of Small Subcortical Strokes
(SPS3) trial was a randomized control trial that looked into the effects
of dual antiplatelet therapy and blood pressure control on individuals
who had a symptomatic, MRI-confirmed lacunar stroke. We
considered participants of the SPS3 trial who had a baseline cognitive
exam administered in English by certified SPS3 personnel 14 to 180
days after their qualifying lacunar stroke. A cut off score of ≤ 86 on
the Cognitive Assessment Screening Instrument (CASI) test
determined global cognitive impairment. Cox proportional hazards
models estimated the association between post-stroke cognitive status
and subsequent risk of recurrent stroke and other vascular events.
Results. 1528 participants (50.6%) were considered in this subgroup
analysis, of whom 26.4% were classified as cognitively impaired at a
median of 62 days after index stroke. During a mean follow-up of
approximately 3.9 years, 11.4% of participants had recurrent stroke,
4.1% had myocardial infarction (MI), and 8.2% died. Post-lacunar
stroke cognitive impairment was associated with an increased risk of
death (hazard ratio [HR], 1.60; 95% confidence interval [CI], 1.032.48) after adjusting for socio-demographics, treatment groups,
medical history, and stroke characteristics. Cognitive impairment poststroke was not associated with recurrent stroke (HR, 1.25; 95% CI,
0.87-1.80) or MI (HR, 1.18; 95% CI, 0.62-2.26).
Conclusions. Cognitive impairment after lacunar stroke is associated
with increased mortality. Cognitive screening after lacunar stroke may
help identify population at higher risk of mortality.
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populations to HIV and STI prevention services in Washington, D.C.
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Background: Transgender populations are disproportionately affected
by high rates of HIV and STI infections. A recent meta-analysis in the
United States found the average prevalence of HIV infection among
transgender women to be 14.2%, compared to less than 0.5% in the
general population. Washington, D.C. has been identified as one of the
geographic hotspots in Ending the HIV Epidemic, a plan introduced in
2019 to end the HIV epidemic within ten years. D.C. has the highest
rates of chlamydia and gonorrhea in the country, disproportionately
affecting young populations. In light of these challenges, action is
needed to identify feasible and effective means to bring culturally
congruent HIV and STI care to transgender youth populations in D.C.
Objective: To conduct a formative evaluation of the Counseling,
Testing, Referral and Linkage (CRTL) program to incorporate the
transgender perspective/voice into the planning and implementation of
HIV/STI prevention services at the Latin American Youth Center
(LAYC) in D.C.
Specific Aims: (1) To describe the transgender client populations
receiving HIV/STI testing services at LAYC, (2) to involve
transgender community members in the interpretation of the project
results and recommendation development, and (3) to develop
recommendations for HIV/STI LAYC services serving transgender
populations.
Methods: The project employs both quantitative descriptive analysis
using SPSS software to analyze intake form data from transgender
clients in the past fiscal year (October 2018 - September 2019) and
qualitative ethnographic notes to capture the evaluator’s experience as
a volunteer in the CTRL program and at a community dissemination
event of the quantitative results.
Results: A preliminary transgender client profile has been created. A
relationship has been created with the Transgender Health Coordinator
at the community-based AIDS service organization, Us Helping Us,
and a community event has been planned for March 25th. The
recommendation development is ongoing.
Future implications: The evaluation findings will be used to inform
programmatic changes to improve the experience and sexual health
outcomes of transgender clients in the CTRL program.
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Maternal exposure to residential green space associated with birth
weight
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Background: Globally, approximately 20 million infants are born at a
low birth weight (LBW) and stress and depression among pregnant
mothers can increase this risk. Exposure to green spaces has been
proven to lower stress because it can encourage social interactions and
relaxation. Therefore, maternal exposure to green space has the
potential to improve birth outcomes. Because the majority of the
population now resides in urban environments over rural areas, there
has been a withdrawal of humans from nature and less exposure to
green space.
Objective: We systematically examined the epidemiological literature
for an association between exposure to maternal residential green
space exposure and infant birth weight.
Methods: Using the Navigation Guide framework, a systematic review
was conducted using several literature databases. Studies were
identified based on specified inclusion and exclusion criteria, and each
study was evaluated for the risk of bias, the quality of the evidence,
and strength of the evidence.
Results: Fourteen studies were identified as eligible for analysis. All of
them found a significant positive association between maternal
exposure to residential green space and increased birth weight in
unadjusted models. However, after adjustment, only seven studies
maintained significant positive association. The risk of bias was
determined to be “probably low” across all studies, and the quality of
evidence was “moderate.”
Conclusion: While there were a number of studies to evaluate this
question, and some positive association was found, the overall strength
of the evidence was determined to be “limited.”
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School/Department
Affiliations
Milken Institute School
of Public Health

A systematic review was conducted to examine if there was an
association between ergonomic exposures and Musculoskeletal
Disorders (MSDs) among housekeepers. A total of 5 studies were
identified that were eligible for analysis based on the inclusion criteria.
The evidence showed a possible association between ergonomic
exposures and musculoskeletal disorders, but the studies were of low
quality. All studies reported prevalence of MSDs due to ergonomic
exposures in adult housekeepers. Based on the assessment and
interpretation of the body of evidence, the strength of association
between ergonomic exposure(s) and MSDs among housekeepers is
limited. Through more research and engineered forms of measuring
quantitative data, proper control for relevant confounders and adequate
definitions of exposure variables, a causal relationship can be
sufficiently examined.
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The prevalence of obesity among U.S. men was 42.4% in 2017-2018,
which has led to an increase in bariatric surgery performed each year;
252,000 in 2018. Weight loss promoted by bariatric surgery is
generally associated with beneficial health effects. However, the
release of lipophilic endocrine-disrupting chemicals (EDCs)
accumulated in adipose tissue in a lifetime increases the risk for this
population to experience toxic effects. Male patients are exposed to
higher levels of EDCs in blood compared to females due to their
higher body burden and higher weight loss after surgery. Elevated
serum and semen EDCs concentrations have been found to be
negatively associated with sperm quality and fertility. The objective of
this study is to estimate the serum levels of major EDCs following
bariatric surgery and to discuss the potential risk from this exposure to
male reproductive health. According to the literature search criteria,
nine studies were found that measured the levels of EDCs before and
after surgery. Five studies (n=576) were used to calculate the
percentage of change in EDCs serum levels per kilogram weight loss.
The average weight loss at 6 and 12 months post-surgery for U.S. men
are, respectively, 31 and 44 kg, which yielded total serum
organochlorines concentrations (p,p’˗ DDE, ∑PCB, ∑HCH, HCB, and
∑PBDE) in 636.2% (Min-Max 187% - 1052.7%) and 913% (Min-Max
278.3% - 1510.4%) at 6 and 12 months post-surgery, respectively.
Only seven small cohorts (n = 3 - 46) studies addressed sperm
parameters post-surgery and none of them considered EDCs. Reported
negative effects included the lack of improvement in sperm
characteristics, a worsening of general sperm quality, azoospermia,
and an increase in sperm aneuploidy and infertility after surgery.
Occupational and non-occupational populations with similar serum
EDCs concentrations as post-bariatric patients were also found to have
sperm deterioration and infertility. Bariatric patients prove to be a
good model to examine how the reproductive system responds to
precipitous and progressive increases in circulating EDCs.
Epidemiological studies in this population are important to better
interpret and prevent adverse post-surgery outcomes and to inform
clinical counseling guidelines for physicians who care for them. Such
options may include: 1) a fertility evaluation prior to surgery, 2)
discussing the possibility to conserve gametes prior to surgery when
indicated, or 3) postponing pregnancy for a longer period after surgery
to reduce potential congenital disorder.
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In order to identify the most effective climate communication
strategies, we conducted a systematic literature review regarding
climate change communication interventions and their effects on
attitudes, beliefs, or behaviors amongst the public. We searched
articles published up to 28 September 2019 and included original
studies that administered one of the five interventions of interest for
this review: Intergovernmental Panel on Climate Change (IPCC)
terminology, scientific consensus, health perspective, appeal to
emotions, and narratives. We assessed the risk of bias for each
individual study and the overall quality and strength of evidence
according to the Navigation Guide systematic review methodology.
Eighteen articles, but nineteen datasets, were included in the final
review. Our conclusions demonstrated that most interventions had an
overall quality rating of “moderate” with “sufficient” evidence for an
affect between climate change communication interventions and
outcomes. Results were also stratified based on political orientation,
resulting in an observation that some frames are more effective than
others for those with strong political affiliations.
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Bisphenol-A Exposure and the Development of Endometriosis
Endometriosis impacts 10-15% of reproductive-age women and
pervasive environmental factors, such as bisphenol-A (BPA), have
been associated with reproductive disorders within rodent and
mammalian studies. We conducted a systematic review examining
current literature on BPA exposure among reproductive-age women
and the development of endometriosis in human studies. We searched
for studies published between 2014-2019 through PubMed and Scopus
and included those that used human subjects, measured BPA through
biological samples, and included original data. Risk of bias for each
individual study as well as the overall quality and strength of the body
of evidence was evaluated according to the Navigation Guide
systematic review methodology. Five case-control studies met our
established eligibility criteria and were included in the review. The
overall quality of evidence was determined to be “low” with an
“inadequate” evidence of toxicity between BPA and endometriosis.
We concluded that there was inadequate evidence of toxicity for the
association between BPA exposure and endometriosis among
reproductive-age women.
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Association of Urinary THC Concentrations and Sperm
Abnormalities in US Urban Men
Background: The use of marijuana products has increased as more
states have legalized sales, with 14.6% of adults reporting having used
marijuana in the last year. While smoking marijuana is associated with
negative health outcomes such as testicular cancer and lung damage,
little is known about its effects on the male reproductive system. The
endocannabinoid system, a target of Δ9-tetrahydrocannabinol (THC),
is known to impact the male reproductive system. However,
epidemiological information about the potential risks of THC on
sperm are limited. Three human studies have found conflicting
evidence of an influence on motility, morphology, and concentration
and one study has found evidence of increased aneuploidy. These
studies have all relied on self-reported marijuana use and have mostly
focused on populations from in vitro fertilization (IVF) clinics. To
better understand the relationship between THC exposure and sperm
health, it is imperative to conduct studies with biomonitoring of THC
in the general population.
Objective: We sought to determine the association between urinary
THC concentrations and semen parameters and aneuploidy among
urban men living in the United States.
Methods: Semen and urine samples, from men recruited at an urban
health center and in the community via Craigslist and Research Match,
were provided by participants on the same day. Semen were assessed
for sperm concentration, morphology, and motility and classified as
normal/abnormal, according to WHO standards. Sperm sex
chromosomes and chromosome 18 were identified using fluorescent in
situ hybridization. Cells were imaged and sex chromosome aneuploidy
was determined using a semi-automated scoring method. Gas
chromatography tandem mass spectrometry was used to determine
COOH-THC (metabolite of THC) concentrations in urine samples.
Multivariable logistic regression was used to model the association
between COOH-THC concentrations and abnormal concentration,
motility and morphology. Multivariable Poisson regression (SAS
GENMOD procedure) was used to model the association between
COOH-THC and sex chromosome disomy.
Results/Discussion: 179 samples were included in the analyses and
15% tested positive for COOH-THC. Mean age was 38.8 years and
55.7% of participants were white. The odds of abnormal semen
concentration, morphology, and motility were not significantly
associated with increasing concentrations of COOH-THC. A
significant inverse association was seen between XX18 disomy and
total disomy and increasing COOH-THC concentrations in adjusted
models (p <0.0001). This study demonstrates a relationship between
urinary THC concentrations and sex chromosome disomy in sperm.
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A Comparative Analysis of University Wellbeing Models
Wellbeing on college campuses is an increasingly popular topic as new
research indicates that mental health concerns among college students
are skyrocketing, with three out of five students experiencing
overwhelming anxiety and two out of five students citing debilitating
depression. Universities have tackled wellbeing in a variety of ways,
from creating a center or department on campus solely dedicated to
wellbeing to organizing a coalition of campus partners to centralize
health promotion and related services. Though most universities are
addressing student wellbeing on campus in some capacity, there has
not been research on what type of wellbeing models, both structurally
and substantively, are most effective for improving student health.
This research is needed to support the establishment of a wellbeing
model at the George Washington University.
Twelve of the George Washington University’s market-basket schools
were selected for inclusion. A comparative analysis of existing
resources was performed to categorize the university’s approach to
campus wellbeing. Key informant interviews were conducted to
confirm the initial university wellbeing structure, ascertain the relative
strengths and weaknesses of their chosen model, monitoring and
evaluation measures, and plans for the future. These key informant
interviews provided the basis for a comparative analysis that informed
the choice of two universities to conduct case studies through site
visits with multiple stakeholder interviews and environmental
landscaping.
The initial analysis found that of the 12 universities, 4 had created a
centralized center for wellbeing on campus and 8 took a decentralized
approach where departments were siloed to address wellbeing on their
own. The key informant interviews will provide further information on
the relative effectiveness of each to enhance wellbeing, development
and implementation of associated measurement indicators, and the
major barriers to success.
The results of the interviews and case studies will provide a basis to
develop and implement a wellbeing model for GW. The experiences of
similar ‘market basket’ universities will enable GW to anticipate
potential challenges and solutions to effectively establish, monitor, and
evaluate wellbeing and set GW as a template for others to emulate.
This research will shed light on the how other universities have
implemented a wellbeing model that fit the demands of their campus,
especially at a time when mental health is a chief concern for colleges.
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Relapse, and Severity: A Systematic Review
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This systematic literature review explores whether exposure to
particulate matter affects multiple sclerosis prevalence, relapse, or
severity in humans. A comprehensive search of the literature was
conducted, and relevant studies were identified using pre-specified
criteria. The risk of bias for all studies was evaluated, and the quality
and strength of the entire body of evidence was rated. Nineteen studies
were identified that met the inclusion criteria: nine of which looked at
multiple sclerosis prevalence, seven studies looked at multiple
sclerosis relapse, and three studies looked at multiple sclerosis
severity. The majority of the studies reported a positive association
between exposure to high concentrations of particulate matter and the
outcomes. The quality of the body of evidence for prevalence was
concluded to be “low;” the quality of the body of evidence for relapse
was concluded to be “moderate,” and the quality of the body of
evidence for severity was “moderate.” The strength of the body of
evidence was concluded to be “inadequate” for prevalence, “limited”
for relapse, and “limited” for severity of multiple sclerosis.
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Effects of Pesticide Exposure and Body Size on Endometrial Cancer
Risk Among Spouses of Pesticide Applicators in the Agricultural
Health Study
Background: Endometrial cancer is the most commonly diagnosed
tumor of the female genital tract, and incidence in the US has been
increasing. Women who live and work on farms have higher
endometrial cancer risk compared to the general population. These
women are likely to experience high exposure to a variety of
pesticides, many of which have endocrine-disrupting properties. We
used data from the Agricultural Health Study (AHS) cohort to conduct
the first study comprehensively evaluating self-reported pesticide use
and endometrial cancer risk.
Methods: The prospective AHS cohort includes 32,345 spouses of
pesticide applicators (mostly women) who live and work on farms in
Iowa (IA) and North Carolina (NC). We evaluated the association
between ever use of specific pesticides (10 pesticides with ≥15
exposed cases) reported at study enrollment (1993-1997) and incident
endometrial cancers diagnosed through 2016(NC)/2017(IA). We
estimated hazard ratios (HRs) and 95% confidence intervals (CIs)
using Cox proportional hazards models, adjusted for age, state, body
mass index, smoking status, race, and reproductive factors.
Results: Of the 25,732 AHS women included in our analysis
(excluding those with prevalent cancer or hysterectomy at enrollment),
420 were diagnosed with incident endometrial cancer and 49.7%
reported personal use of pesticides. At study enrollment, women who
were diagnosed with endometrial cancer were more likely to be older,
reside in Iowa, never smoked, and had higher body mass index.
Glyphosate (HR=1.16, 95%CI:0.94-1.43), 2,4-D (HR=1.18,
95%CI:0.90-1.55), petroleum distillates (HR=1.41, 95%CI:0.87-2.24),
and malathion (HR=1.13, 95%CI:0.89-1.45) were associated with
suggestive increased risk of endometrial cancer; none of these
associations reached statistical significance.
Conclusions: In a prospective cohort of women living and working on
farms, we found limited evidence that pesticides are associated with
endometrial cancer risk. Suggestive positive associations with specific
chemicals may indicate a role in the etiology of hormonally related
cancers, though additional work is needed to confirm these
associations. Molecular epidemiologic studies may further elucidate
potential mechanisms related to endocrine disruption.
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There's Always Room at the Table
This study explores the manifestation of the Strong Black Woman
narrative amongst 18-24 year old Black women seeking a college
degree in the United states and how this narrative affects their views
on seeking mental health services. This is the beginning of reaching an
equitable society because people are not left to exist under socialized
perception that were created by White dominant culture.
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Mental Health in Primary Care
This study was originally conducted in August 2005 at the family
practice clinic of Dr. Sabiha Mohiuddin, family practitioner in
Frederick County, Maryland using the Community-Oriented Primary
Care (COPC) method taught to students at George Washington
University's Milken Institute School of Public Health, in the
Department of Prevention and Community Health. The Masters
student worked with clinic staff, patients, and community members to
conduct (1) Community Definition (2) Community Characterization
(3) Problem Prioritization, (4) Detailed Assessment, (5) Intervention,
and (6) Evaluation, of the most pertinent problem affecting the patient
population, which in this case was mental health (including
depression, anxiety, ADHD, autism, etc.). Our results indicated that
mental health was under-diagnosed by most primary care providers,
and better measures of care for addressing depression and associated
conditions need to be instituted. A repeat study was conducted in 2020
to compare health priorities since the original measures were elicited
in 2005. It was determined that mental health remained the foremost of
all health concerns to the family practice clinic patients.
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Providing Nutrition Education to Low-Income Families in
Washington D.C. Ward 7 and 8: Process Evaluation of Nutrition To
GO! with Martha's Table Joyful Markets' Customers
Background: All communities deserve equal access to healthy food
choices and education to make informed decisions on foods choices. In
the District of Columbia, residents of Wards 7 and 8 live in “food
desserts” and lack exposure to nutrition education. Martha’s Table, a
non-profit organization, in partnership with D.C. Health SNAP-Ed and
Capital Area Food Bank provides fresh produce to low-income
families in Ward 7 and 8 at no cost through the Joyful Food Markets.
The markets aim to increase access to and encourage consumption of
fresh fruits and vegetables.
Currently, the Joyful Food Markets do not have a nutrition education
component. Nutrition To GO!, is an adult nutrition education
curriculum that uses interactive displays boards as the basis to deliver
quick lessons on healthy eating and resource management (i.e. simple
ways to eat more fruits and vegetables , cooking with kids, stretching
food dollars). Nutrition to GO! has not been evaluated with lowincome, predominantly African-American populations. The purpose of
this study is to conduct a process evaluation of four lessons of
Nutrition to GO! with adult customers (n=50) of Martha’s Table
Joyful Food Markets.
Methods: Four lessons: “Calories in Beverages,” “Cooking with Kids,”
“Start the Day with Breakfast,” and “Simple Ways to Eat More Fruits
and Vegetables” will be tested. Lessons will consist of a manned
display board with the topic of the lesson, an interactive activity to
engage participants, a give-away gift to reinforce the nutrition
message, and handouts. It is expected that interaction time between the
educator and the participants to be between 5-8 minutes. Lessons will
be delivered once a week for up to eight consecutive weeks during the
time the Joyful Markets are provided in afterschool programs. The
lessons will be evaluated for content and educational material
appropriateness by use of short surveys to participants. Change in
nutrition knowledge (pre to post-test) will be evaluated to assess
curriculum effectiveness.
Results: The study will provide information on the acceptance and
effectiveness of Nutrition to GO! lessons with predominately lowincome African-American adult customers of Martha’s Table Joyful
Markets. Findings will inform a community-based nutrition
intervention for low-income, urban African-American adults.
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Expanding green space area and access can help mitigate climate
change and improve public health in urban settings. Green space,
traditionally defined as undeveloped land with natural vegetation, also
includes a broader range of urban features such as urban parks, public
urban spaces, street trees, and greenery. Previous meta-analyses of
epidemiological studies have demonstrated that increased exposure to
green space improves health outcomes and life expectancy by
increasing physical activity, improving mental health, reducing stress,
and lowering cardiovascular mortality and all-cause mortality.
Washington, DC, has a large degree of environmental and health
inequality, with life expectancy ranging 21 years across the
neighborhoods at the two ends of the spectrum, for example.
The objective of this study is to assess current neighborhood-level
disparities in exposure to green space, as well as the differences in
associated health impacts, across Washington, DC.
We utilize green space databases - including DC Geographic
Information System (DC GIS), AtlasPlus, and ArcGIS - to estimate
exposure to green space across DC neighborhoods. We estimate
associated health impacts using exposure-response relationships from
epidemiological meta-analyses, and life expectancy and physical
activity, mapped by neighborhood and ward in the District of
Columbia 2018 Health Equity Report.
Results will include quantitative estimates of the degree of population
exposure to green space and associated health impacts across DC
neighborhoods. These baseline estimates can be used in the future to
estimate the health benefits of expanding green space area and access
in the future.
Results of our study will be communicated with Sustainable DC and
the DC Office of Health Equity. In addition, results will provide a
foundation for integrating the health impacts of green space into urban
climate action planning organized by C40 Cities. Understanding the
public health benefits of exposure to green space in cities will help
local policymakers understand the local improvements in public health
and health inequality that can be achieved via urban sustainability and
climate action planning.
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Objective: Wastewater from pharmaceutical manufacture facilities can
influence the pollution of antibiotics and antibiotic resistance in the
environment. The purpose of this review was to determine whether
effluents from antibiotic-producing pharmaceutical facilities affect
levels of antibiotics and antibiotic-resistant bacteria in surrounding
surface water.
Methods: The Navigation Guide systematic review methodology was
used to develop a unique study question, assess evidence of published
studies and grade the quality and strength of evidence. The objective
was to answer the question: “Are levels of antibiotics and antibioticresistant bacteria greater in surface water exposed to pharmaceutical
manufacture effluent discharge compared to areas with no discharge?”
Inclusion criteria and keywords were developed to identify relevant
studies from databases such as PubMed, Scopus, Cochrane Library,
TOXLINE, and ProQuest Environmental Sciences Collection. Over
800 articles were screened based on titles and abstracts; twenty studies
were screened based on full text; thirteen studies were evaluated for
the quality and strength of the evidence.
Results: Thirteen studies were identified from the past ten years that
met the systematic review inclusion criteria. Across all studies,
evidence shows that pharmaceutical manufacture effluent discharge
affects levels of antibiotics in water and changes bacterial
communities downstream compared to upstream. Studies revealed a
strong association between pharmaceutical manufacture effluent
discharge and the presence of high levels of antibiotic pollution,
antibiotic-resistance-encoding mobile genetic elements, and antibioticresistant bacteria in surface water.
Conclusions: There is sufficient evidence that pharmaceutical
manufacture effluent discharge increases levels of antibiotics and
antibiotic-resistant bacteria in exposed surface water.
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In many low- and middle-income countries, waterborne bacteria and
viruses in drinking water continue to cause enteric illnesses that
contribute to nearly 500,000 deaths annually, and play a vital role in
childhood nutritional status. Point-of-use water purification systems
that place the means for water treatment at the individual household
level are an area of increasing interest to provide safe drinking water.
This review examines the efficacy of one relatively uncommon pointof-use water treatment option: storage in a copper container. Copper is
a known antimicrobial that has been the subject of increasing interest
in recent years in medical settings. A number of studies, largely
emerging from India and Nepal, have begun to examine the efficacy of
copper vessels in reducing and/or eliminating harmful microbes in
drinking water, with promising results. Using a methodology adapted
from the Navigation Guide, this systematic review identifies and
examines 15 such experimental studies of water quality and reviews
their findings. The studies reviewed in this paper reveal that,
depending on the level of contamination, water parameters such as
temperature and pH, presence of organic and inorganic contaminants,
and surface area of vessel, copper water storage may require anywhere
from 4 hours to 3 days to reduce microbial loads to undetectable
levels. Overall, the review suggests that copper water storage can be
successful in laboratory settings, although additional research is
needed to determine its effectiveness in a real-world setting, when
water parameters and contamination cannot be as tightly controlled.
Further research is also needed to assess its feasibility as a health
intervention when human factors such as local preferences and water
storage practices are considered.
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Children Perceive Physical, Cognitive, and Emotional Benefits from
Sugar-Sweetened Beverage Consumption and Report Withdrawallike Symptoms upon Restriction
Background: Sugar-sweetened beverages (SSBs) are the predominant
source of added sugar intake among children, and consumption is
associated with metabolic diseases. In addition to sugar, many SSBs
also contain caffeine. While habitual caffeine consumption leads to
dependence in adults, the extent to which the combination of sugar and
caffeine may uniquely drive SSB consumption in children has not been
studied. The aim of this study was to understand reasons for children
caffeinated SSBs (CSSB) consumption and to explore how children
think they would respond if these beverages were restricted.
Methods: Children (n=20 to date), 8-14 years of age, who reported
usual consumption of at least one CSSB per day, were recruited
through community organizations in Washington, D.C. to participate
in a focus group discussion regarding their CSSB consumption. A
trained moderator asked the participants a series of questions
including: what they like about SSBs, why they choose SSBs over
other beverages, what other beverages are available in their home,
where children obtain SSBs, and how they would feel if SSBs were
taken away from them. Each qualitative focus group discussion was
audio-recorded and transcribed verbatim. Transcripts were then coded
in NVivo, after which emergent themes and sub-themes were
identified and representative quotations were selected.
Results: Two primary emergent themes were identified: 1) positive
physical, cognitive, and emotional effects of CSSB consumption, and
2) negative effects when CSSB are removed or restricted. Theme 1
subthemes included: Physical (“I wake up from being sleepy so it’s
like kid’s coffee to me.”), Cognitive (“I drink these drinks because the
sugar gives me energy and makes me focused.”), and Emotional
(“When you are feeling down or sad and it makes you happy.”).
Theme 2 subthemes included: Mad/Angry/Upset (“I would feel sad.”)
and Low-Energy/Sleepy (“If I don’t have soda I would feel sleepy and
irritated cause all you do is drink water and juice.”).
Conclusions: Our findings suggest that post-ingestive effects resulting
from CSSB consumption, likely due to either sugar and/or caffeine,
may drive consumption, in addition to factors such as pleasant taste,
widespread accessibility, and affordability. Additionally, negative
effects reported upon CSSB cessation may reflect withdrawal-like
symptoms, which warrants further investigation. These qualitative data
will guide the design of future interventions to reduce SSB
consumption among children.
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Culminating Experience - Systematic Literature Review of
Permethrin Exposure of Military Treated Utility Uniforms for
Armed Forces Personnel
The objective of the systematic literature review was to ascertain how
military personnel exposed to permethrin treated personal protective
equipment (PPE) compared to non-exposed military personnel; with
affects to urinary or blood biomarkers. Permethrin exposure is
detected after wearing treated military uniforms under different weartime exposure scenarios. Pyrethroids are a special chemical class of
active ingredients, found in many of the modern insecticides by pest
management professionals. The name pyrethroid means “pyrethrumlike” and refers to the origin of this class of pesticides. It is one of the
most widely utilized insecticides because of its cost effectiveness and
ability to control of ticks, mites, and lice. Its toxicity in insects and
humans is based on binding to sodium channels in the nervous system,
leading to prolongation of the depolarizing after-potential, repetitive
after-discharges and hyperexcitation (Narahashi, 2002). It has been
argued that voltage-sensitive calcium channels may also be targets of
pyrethroid action (Shafer and Meyer, 2004). Signs and symptoms, or
exposure itself helped identify the outcome through biomarkers.
Human exposure to high levels can cause symptoms such as asthmatic
breathing, sneezing, nasal stuffiness, headache, nausea, loss of
coordination, tremors, convulsions, facial flushing, and swelling.
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Background: There is an established association between the
geographic maldistribution of health services and access to care for
vulnerable populations. In this study, we map the distance of counties
termed “Maternity Care Deserts” (MCDs) from Community Health
Centers (CHCs) to examine the association between distance and
maternal health services utilization at CHCs.
Methods: We employ a mixed-methods design where we
geographically map the distance between CHCs and the counties
nearest to them. Counties that have zero hospitals with OBGYN
services, neonatal intensive care, pediatric emergency departments, or
general emergency departments are classified as labor and delivery
MCDs (n=466).
Outcomes for CHCs located closest to MCD counties (physician visits;
nurse visits; prenatal visits; and deliveries by a CHC provider) are
analyzed using Ordinary Least Squares regression analyses where the
distance from a CHC serves as the main independent variable and
relevant covariates are controlled for. Qualitative interviews with CHC
leaders will be conducted in March-April 2020 to shed more light on
the quantitative findings.
Results: We find that, as the distance from a CHC to an MCD
increases, the number of prenatal visits and the number of deliveries
performed by a CHC provider significantly decrease. Compared to
CHCs whose nearest county is not an MCD, CHCs near an MCD had
over 3,000 more NP visits (p<0.01). However, the utilization of
prenatal care services at CHCs near MCDs was significantly lower
than utilization at CHCs near non-MCD counties with CHCs near an
MCD having, on average, 65 fewer prenatal visits compared to other
CHCs.
We also find that, as the percentage of uninsured patients increases, all
CHCs experience significantly lower utilization of OBGYN visits,
family physician visits, nurse midwife visits, prenatal care, and have
significantly fewer deliveries performed by a CHC provider. The
utilization of OBGYN visits, nurse visits, and prenatal care, as well as
deliveries performed by CHC providers, are even lower for CHCs near
MCD counties (p<0.01).
Policy Implications:
Our findings suggest that health centers’ proximity to an MCD can
significantly improve access to maternal health services in medically
underserved counties but that these health centers experience lower
levels of utilization for prenatal care compared to their counterparts
that are not located close to an MCD. Clinic staffing mix also appears
to be different between CHCs near an MCD and those that are not.
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Next steps include conducting qualitative interviews with CHC
representatives to provide context to our quantitative findings.
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Background: Agriculture workers in Brazil are exposed to a vast
amount of pesticides, both occupationally and environmentally, with
some of the highest exposures in the world due to limited pesticide
regulation in the country. In order to better understand this issue, I
conducted a systematic review to assess if there was an association
between pesticide exposure and DNA damage in male agriculture
workers in Brazil.
Objective: To determine if male agriculture workers who are exposed
to pesticides are at an increased risk for DNA damage.
Methods: I applied the first 3 steps of the Navigation Guide
methodology to human epidemiological data: 1) specify the study
question and develop a PECO statement, 2) select the evidence, and 3)
rate the quality and strength of evidence. Each study was evaluated for
risk of bias, and quality and strength of evidence were rated across the
entire body of evidence.
Results: I identified 12 human studies that met the inclusion criteria.
The direction of effect between pesticide exposure and DNA damage
in male agriculture workers was found to be positive. Risk of bias
across studies was high as the vast majority of the studies relied on
questionnaires for their exposure assessment, and no quantitative
exposure information was found. The overall quality and strength of
evidence was determined to be “moderate.”
Conclusions: On the basis of the Navigation Guide, I concluded that
there is “limited evidence” that pesticide exposure is associated with
an increased risk of DNA damage in male agriculture workers in
Brazil.
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Urbanization will increasingly affect cardiovascular health of urban
dwellers, without intentional ecological interventions tailored to
promote health. This systematic review explores how exposure to
green space affects cardiovascular health among urban populations.
Following the PRISMA guide, we identify evidence regarding how
proportion, type, features (e.g. fragmentation) and quality of
greenspace is protective of overt cardiovascular disease, conditions
and biomarkers of cardiovascular disease risk among urban
populations. There is evidence that this effect is stronger for women
and low-income populations, and can be partially attenuated by
physical activity, however most estimates remained unchanged after
the consideration of air pollution, and noise pollution. The studies
included in this review indicate there is a need for further research to
specify how greenness features and or proportion alone may affect
chronic and acute cardiovascular disease and CVD risk factors in
urban populations. Uniform methodology for defining greenspace (e.g.
NDVI), and biomarkers indicative of CVD risk should be established
globally in order to tailor public health interventions that have
meaningful population impact and lessen the inequitable access of
greenspace driving cardiovascular health disparities.

Department of
Environmental &
Occupational Health
Status
Graduate Student Masters
Authors
Cidney Robinson,
Sabrina McCormick
Research Mentor/
Department Chair
Sabrina McCormick
Key Words
urban, cardiovascular,
hypertension green space,
built environment

57

Primary Presenter
Myles Rogers

Thyroid hormone alteration in children from exposure to
polybrominated diphenyl ethers: a systematic review

School/Department
Affiliations
Milken Institute School
of Public Health

Objective
Animal and some human studies have suggested that exposure to
polybrominated diphenyl ethers (PBDEs) may affect the normal
production and movement of thyroid hormones, especially for fetuses
and young children. These findings are not without controversy, as the
conclusions have not been consistent to date. The objective of this
systematic review is to determine if there is an association between
childhood exposure to PBDE and alteration of thyroid hormones, if so
what is the magnitude and direction of this effect.
Materials and Methods
Medical and scientific literature databases were searched for articles
that met the eligibility criteria. Articles that passed the initial screening
were then evaluated through full text review. Changes to TSH, T3, or
T4 must have been measured for an article to be included. The
included studies were assessed for quality and strength of evidence.
Discussion
There was limited evidence of an association between PBDE exposure
and disruption of normal thyroid hormone processes. This conclusion
that the human data were limited was based on “moderate” quality
evidence, the inconsistency of findings across individual studies, and
confidence that new studies could change the observed effect. Three
studies showed no statistically significant association between PBDE
and thyroid hormones, while the others showed varying degrees of
positive and inverse relationships with adequate confidence bounds.
Conclusion
Results from this systematic review show that PBDE exposure may be
linked to hypothyroidism and hyperthyroidism, two conditions that
form from irregular distribution of thyroid hormones. The significance
of adverse health outcomes may be dependent on a variety of factors
such as serum levels, race, gender, and iodine nutrition. Future studies
should assess the impact of this exposure through stratifying by age
and gender. Longitudinal studies that examine hyper and
hypothyroidism’s relationship with PBDE needs more research.
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Objective: I conducted a systematic review to determine if prenatal
exposure to PFOA or PFOS increases a child’s risk of overweight or
obesity in mid-childhood (ages 5-9).
Methods: Using the navigation guide methodology for human
epidemiological data I systematically conducted a comprehensive
search of the relevant literature. Using the results of my search I
identified relevant studies using inclusion and exclusion criteria. The
included studies were then rated based on the quality and strength of
the evidence and risk of bias across nine separate categories.
Results: I identified 8 studies that met the predetermined inclusion and
exclusion criteria. Overall, I determined that the risk of bias across the
studies was low and I assessed the quality and strength of the evidence
to be “moderate” according to the navigation guide criteria.
Conclusions: Upon analyzing the findings of the 8 studies together, I
determined there was a “lack of toxicity” observed in the relationship
between prenatal exposure to PFOA and/or PFOS and risk of
developing overweight and/or obesity in mid-childhood.
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Type 1 diabetes is now the most common long-term metabolic
disorder in childhood and global incidence rates have been increasing
at around 3-4% per year. Diabetes is a disease that occurs when blood
glucose is too high. There is evidence indicating that both monitoring
of lifestyle habits such as healthy diet and levels of physical activity,
awareness, and a high-quality parent-child relationship can assist in the
prevention or management of diabetes in youth.
This systematic review was conducted regarding how the link between
parental behavior and level of involvement affects the development of
diabetes mellitus in order to determine how varying cultural practices
accompany a predisposition the disease in children and how it can be
prevented.
Articles were considered for review that were published between
September of 2009 and September 2019. 136 articles were assessed for
eligibility. Grey areas in the research were explored to source
additional data, and datasets from outdated existing literature reviews
were searched on the global burden of Diabetes Mellitus.
About one in four people with diabetes do not know they have the
disease. Over time, too much glucose in blood can pose a risk for
further, preventable health problems, such as heart disease, nerve
damage, eye problems, and kidney disease. Maintaining a healthy diet
and BMI is proven to reduce the risk of metabolic conditions in
offspring. This is achieved through parent/child/healthcare provider
collaboration and education, leading to better self-efficacy for diabetes
management and improved outcomes.
The findings in this review emphasize the importance of the
development of new, creative approaches to combat diabetes, targeting
specific parenting, communication, and coping behaviors. A lack of
understanding among parents of the genetic, environmental, metabolic
contributions and preventative factors to the causation has previously
hindered management of the disease.
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Individuals with inherited errors of metabolism (IEM) often
experience a range of developmental and physical disabilities,
including speech delays, cognitive delays, and hypotonia. Thus,
caregiving for individuals with IEM demands an elaborate, intense
care routine. The caregiving burden associated with this routine
involves navigation of state healthcare systems, reliance on informal
and formal support services, and exhaustion of financial and emotional
resources. In this study, we investigate the patterns of service
utilization by caregivers of children with IEM. We examine the types
of services caregivers utilize, the barriers that prevent their utilization,
and the factors that may improve the caregiving experience.
Our sample consisted of parent caregivers (n = 120) recruited from the
Inherited Diseases, Caregiving, and Social Networks Study. In
interviews, caregivers answered questions about the types of services
they utilize and the services they wish to utilize. Interview responses
were coded into service categories based on type (e.g. income-based,
nutrition-based). Common barriers, such as lack of insurance
coverage, were also identified through this process. To assess
utilization and experience with barriers, we conducted descriptive
analyses on the quantity of services employed and the frequency of
certain barriers.
Our research aims also included quantitatively coding parent caregiver
interviews for recommendations to improve service gaps. Examples of
such factors include the shortage of social workers, understaffing and
underpaying of care providers, lack of funding for services, and
specific ineligibility criteria. This qualitative analysis informed the
development of an optimal service model for caregivers of children
with IEM.
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Breast cancer is the most commonly diagnosed cancer for women
regardless of race and the leading cause of cancer death. Other than the
known risk factors for breast cancer like age and genetics, there are
many environmental exposures that could contribute to its
development, including pesticide, which is a suspected risk factor for
breast cancer development.
The large variety of pesticides and the mixing of chemicals in a single
product have unknown effects on human health. Organochlorine and
endocrine disrupting chemicals found in pesticides have always been
associated with other cancers. Pesticide residues are commonly stored
in adipose tissues, which constitutes the breast. People who were
exposed to the highest concentration and amount of DDT belong the
same population that is most vulnerable for breast cancer development
in present day.
Past studies conducted on pesticide residual in breast tissue and blood
serums have suggested a positive association between pesticide and
breast, but no legislative action has been taken. With concerns about
increased exposure to pesticide and the potential for breast cancer
development, the author conducted a literature review on occupational
pesticide exposure and breast cancer risk to assess if exposure to
pesticide increases the risk of breast cancer among women.
The author conducted a thorough screening of studies published within
the last decade and utilized the Navigation Guide to assess risk of bias,
strength and quality of evidence for those studies. 10 studies were
included in the final study selection, where studies examined revealed
positive association between certain pesticides and breast cancer risk.
Dose response relationships were observed in some but not all
pesticides, including PCB 138 and PCB 153. Moderate risk and
strength of evidence were found across the studies indicating an
association between pesticide exposure and breast cancer
development.
The studies included were able to provide some evidence towards the
effect of pesticide on breast cancer development. Findings from this
review suggest that organochlorine pesticides exhibit different effects
on breast cancer development and the concern over the topic is
universal across the world. Further research is warranted for more
conclusive inference.
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Drinking water disinfection is a major public health achievement. An
unintentional outcome of the disinfection process is the generation of
by-products. Some of these water disinfection byproducts (DBPs) are
toxic and have been linked to an increased risk of metabolic diseases
and cancer. Of the over 700 known DBPs, only a few, the most
abundant and more commonly studied (trihalomethanes and haloacetic
acids) are regulated in the US and abroad. Furthermore, it is not well
understood which of these hundreds of DBPs and DBPs groups are the
most toxic and could be responsible for and their associated health
effects. Here, we compile and analyze the in-vitro mechanistic data
available for over 50 DBPs to identify the most toxic chemicals. We
combine in vitro cytotoxicity, genotoxicity and cellular stress
information to achieve a comprehensive description of each DBPs’
biological activity using the EPa Toxicological Priority Index (ToxPi)
platform. This approach allows us to recognize the compounds or set
of compounds that drive the observed toxicity. Additionally, by
comparing their activity pattern, we can classify these compounds into
groups that share similar toxicity modes of actions. These findings will
help water utility plants to redesign their disinfection strategies to
minimize the generation of the most toxic compounds based on their
local water characteristics.
In addition, the results presented here will guide the EPA and
international officials when deciding what chemicals to regulate.
Finally, this approach will contribute to design more efficient exposure
assessment and epidemiological studies that currently only rely on
THMs concentrations to quantify exposure. Furthermore they could be
the design of epidemiological studies that primarily rely on the levels
of THMs to define DBP exposure among several national and
international agencies. It is not clear if these regulated DBPs are the
forcing agents that drive the observed toxicity and their associated
health effects.
In this study, we combine analytical chemical and biological data to
resolve the forcing agents associated with mammalian cell cytotoxicity
of drinking water samples from three cities. These data suggest that the
trihalomethanes (THMs) and haloacetic acids may be a small
component of the overall cytotoxicity of the organic material isolated
from disinfected drinking water. Chemical classes of nitrogencontaining DBPs, such as the haloacetonitriles and haloacetamides,
appear to be the major forcing agents of toxicity in these samples.
populations. The TIC-Tox approach constitutes a beginning step in the
process of identifying the forcing agents of toxicity in disinfected
water.
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Polycystic Ovarian Syndrome, also known as PCOS, is a hormonal
disorder in females characterized by symptoms caused by increased
levels of androgens, or hyperandrogenism. In PCOS, the increased
levels of androgens in females cause irregularities with menstrual
cycles, increased facial and body hair, infertility, type II diabetes due
to insulin resistance, obesity, mood disorders, and endometrial cancer.
PCOS is also the most common endocrine disorder among women
between the ages of 18 and 44. Though common, it remains
undiagnosed and unmanaged in most women of reproductive age.
When unmanaged, it can cause life-threatening symptoms, such as
worsening type II diabetes, uncontrolled high blood pressure, heart
disease, and fatty liver disease. PCOS also has a significant effect on
women’s self-esteem and mental health due to unwanted facial hair
growth and increased weight gain.
The Rotterdam Criteria is currently used to diagnose this
disease, but fails to include or specify several symptoms of PCOS that
are prevalent in many women. Moreover, the criteria used in the
Rotterdam guidelines can often be absent in women who still show
evidence of PCOS upon imaging. In order to increase the detection of
this disease and provide proper diagnosis, treatment, and management
options to women, a new list of criteria must be developed for
healthcare providers. Though the number of women diagnosed with
PCOS has been rising for the past decade, it is estimated that
thousands of women are undiagnosed in the United States alone, due
to the rigid criteria imposed by the Rotterdam guidelines.
By implementing the additions and changes proposed in this
study to the Rotterdam criteria, women can receive a formal diagnosis
for PCOS and begin proper care and management for the disease
before comorbidities arise. Further studies should look into why
symptoms of PCOS have such great variability among women, and
whether or not this is tied to environmental or genetic factors.
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The United States does not federally regulate date labels on food
products, leading to confusion and unnecessary food waste. Between
January 2017 and 2020, the food industry adopted a voluntary standard
with two labels: "USE By" and "BEST If Used By." Our objective was
to explore consumer understanding of the new labels and the relative
effectiveness of educational messages in increasing understanding.
We conducted a national survey (N= 2,607) among English speaking
adults which assessed food date label understanding. We randomized
respondents to one of seven educational messages about the date
labels, each with a message frame emphasizing a different implication
of food date labeling. We used McNemar’s Chi Squared tests to
determine if there was a significant change in the percentage of people
who correctly interpreted the date labels before and after any
intervention and after each individual intervention. Answers to two
free response questions were coded and analyzed qualitatively.
Only 22% of respondents knew that most food date labels are not
federally regulated and 38% did not know the food industry has an
agreed upon standard. Although most respondents use date labels to
make food decisions, only 46% and 24% knew the meaning of the
"Best If Used By" and "USE By" labels, respectively, before
education. Respondents who report they pay very close attention to
food safety, always check date labels, or know what the labels mean
were not more likely to correctly identify label meanings. In aggregate,
education increased understanding of the date labels to 63% for "Best
If Used By" and 52% for "USE By". Effectiveness of the educational
message did not vary significantly based on framing. Despite
misunderstanding of date labels, participants commonly described
labels as self-evident or common sense. After education, free
responses revealed lack of confidence in using the "Best If Used By"
label and concern about making food safety decisions without a hard
discard date.
These findings suggest future educational messaging around date
labeling should emphasize that the industry standard is newly
implemented and uses two distinct labels, appropriate for different
types of food. Educational communication to the public should provide
information to increase self-efficacy in determining when food is safe
to eat.
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Indoor Air Pollution from Cookstoves and Pneumonia Incidence
Background: The WHO (2014) has reported that indoor air pollution
caused by cooking and heating with biomass fuel, living in crowded
homes, and parental smoking are risk factors of pneumonia.
Pneumonia is an infection of lungs that is most commonly caused by
viruses or bacteria.
Objectives: The objective of the study is to assess if routine air
pollution exposure from cookstoves increases the chances of
developing pneumonia throughout a human lifetime.
Methods: I applied the first three steps of the Navigation Guide
methodology to the human epidemiological data: 1) specified the study
question, 2) selected the evidence, and 3) rated the quality and strength
of the evidence. I developed a protocol, conducted a comprehensive
search of the literature, and identified relevant studies. I evaluated each
study for risk of bias and rated the quality and strength of the entire
body of evidence.
Discussion: Air pollution exposure from cookstoves is a health
concern that requires well-tested interventions. Since controlling
confounders and limiting outside exposures are extremely hard to do in
studies, universal definitions are needed. Findings from this review
indicated that air measurements, definitions of exposures, and
outcomes of pneumonia vary between studies, especially in lowincome countries. Having definitions will standardize and give
direction to future studies.
Conclusion: In conclusion, there is evidence that human exposure to
air pollution from cookstoves does increase the risk of pneumonia
throughout one's lifetime. However, based on the first application of
the Navigation Guide systematic review methodology, I concluded, the
evidence from cookstove interventions is not significant, and further
studies are needed.
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Caregiver Needs Assessment for Pediatric Safety Center
Background: Unintentional injury is the leading cause of death and
disability for children ages 1-19 in the United States. Means of
unintentional injury include drowning, poisoning, suffocation, fires,
burns, and falls as well as motor vehicle, bicycles, and pedestrianrelated crashes. Approximately 14 million children annually will
sustain an injury requiring medical attention, leaving a significant
number of children with permanent disability. However, injuries may
be prevented by modifying a child’s environment. Evidence suggests
the best strategy to increase proper use of injury prevention equipment
is to educate caregivers in safety practices and increase access to
safety products. In response, Children’s National Hospital will open a
Safety Center to provide free education and low-cost safety products to
families to help keep their children safe.
Objective: Evaluate unintentional injury needs of parents in
Washington, DC to guide the future directions of Children’s National
Hospital Safety Center programming.
Methods: Data were collected from 700 caregivers of children <13
years of age who presented to Children’s National Hospital’s main
campus Emergency Department (ED) or their satellite ED at United
Medical Center with an Emergency Severity Index (ESI) of level 4 or
5. Following recruitment, caregivers were asked to complete a survey
to assess their interests in education, barriers to prevention, and
utilization habits of injury prevention products. Associations between
demographic characteristics, interests in education, and barriers and
utilization habits of child safety products will be examined.
Results: The study is currently in the data analysis phase. We
hypothesize that statistically significant differences in caregiver
interests in education, barriers to prevention and utilization habits of
injury prevention products will vary by caregiver residence, income,
education level, and survey origin.
Conclusions: Conclusions will be based on the data analysis findings,
however, if our hypothesis is shown to be correct, the use of tailored
injury prevention programming will be more effective and sustainable
than non-tailored prevention programming. The findings from the
survey could serve as a baseline to evaluate the impact of the Safety
Center on the proper use of injury prevention equipment and
unintentional injury rates.
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Assessing Rapid Diagnostic Test and Blood Smear Microscopy
outcomes with clinical diagnoses for malaria in Kano, Nigeria
Michael Vera1, Nirmal Ravi2
eHealth Africa2, The George Washington University Milken Institute
School of Public Health1
Malaria is a leading global health issue that disproportionately effects
sub-Saharan Africa more than any other region in the world. In 2018,
Nigeria accounted for the greatest malaria burden at approximately
one quarter of the estimated 228 million global cases. Rapid
Diagnostic Test (RDT) and Blood Smear Microscopy (BSM) are the
principal diagnostic methods used by clinicians to supplement clinical
evaluation. Due to their affordability, robustness, and high sensitivity
and specificity, clinicians rely on these parasitological tests for case
confirmation. The purpose of this study was to investigate RDT and
BSM test outcomes reported from a private, urban health facility in
Northcentral Nigeria to inform the clinic’s management of test positive
rates and laboratory adherence to testing policy. A secondary analysis
to determine the associations between final diagnostic outcomes and
patient visit characteristics was performed. An examination of 467
patient visit records (59.9% visits male, 28.9 years (SD=13.8) average
patient visit age, 287 unique patients) from July 2018 to June 2019
revealed RDT and BSM test positive rates of 7.7% (36/466) and
16.8% (68/403), respectively. Malaria prevalence in Kano was
previously reported at 60.6% (n=551) in 2016. Test positive rates
reported for RDT and BSM in nearby Kaduna were 11.9% and 10.5%
(n=295), respectively. A disease outcome status algorithm reliant on
RDT, BSM, Loop-Mediated Isothermal Amplification and physician
prescribed anti-malarial medication was developed due to missing or
faulty data and found a malaria patient visit case-positive period
prevalence of 12.6% (59/466). Bivariate analysis of the association
between malaria case-positive outcome and patient visit characteristics
found that subjective reporting of fever (OR=7.4, 95% CI=2.63-20.85)
and body/joint pain (OR=2.01, 95% CI=1.15-3.49) were statistically
significant. Presumed selection bias due to the higher patient
socioeconomic status required for clinic services and discrepancies
between this investigation’s findings and published findings suggests
further bias analysis.
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Predicting Breastfeeding Intentions: A Test and Extension of the
Theory of Normative Social Behavior with African American Group
Identity
Breastfeeding is a health promoting, social behavior but statistics
suggest a persistent disparity of lower rates among African American
mothers. The Theory of Normative Social Behavior (TNSB) explains
when and how norms influence behaviors, but the TNSB has not been
tested in the breastfeeding context or within an African American
cultural group. Given this knowledge gap, a survey of 528 African
American mothers in the Washington, D.C. area was conducted to test
the moderating effects of injunctive norms and group identity on the
descriptive norms to intentions relationship as predicted by the TNSB.
Structural equation modeling was used to show that descriptive and
injunctive norms alone significantly predicted 18.9% of the variance in
breastfeeding intentions. Subjective and descriptive norms were
significant normative influences, and they interacted positively to
enhance breastfeeding intentions. Latent profile analysis using ethnic
pride, collectivism, and religiosity scales detected four cultural clusters
of African American group identity. Group identity was a significant
moderator on the descriptive norms to intentions pathway in the
structural equation model as predicted by the TNSB. Groups with the
highest ethnic pride and collectivism were significantly influenced by
descriptive norms. Implications from this study for public health
intervention and communication messaging will be discussed.
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Indigenous peoples often bear the brunt of global pollution and climate
change. As mercury contamination accumulates in the Arctic circle
and its food chain, Inuit communities are at risk of chronic
environmental exposures and poor health outcomes. The purpose of
this systematic literature review was to evaluate the association
between the traditional, marine-based diet of the Inuit population and
corresponding blood mercury levels in order to assess diet as an
important route of mercury exposure in this specific population. The
review was conducted according to the Navigation Guide systematic
review methodology. Databases were searched for original studies that
evaluated dietary mercury exposures and corresponding mercury
levels in human biological samples among Inuit populations in the
Arctic region. A total of seven studies were included in this systematic
review and each study was assessed for risk of bias. Quality and
strength of evidence across the studies were then made to draw
conclusions and identify areas for further research. Multiple studies
found a small but statistically significant positive correlation between
consumption of marine mammals and blood mercury levels. Blood
mercury levels among Inuit adults frequently exceeded safety limits
set by local governments, particularly among pregnant women. The
use of a food frequency questionnaire to assess exposure introduced
uncertainty and was a common source of potential bias in the majority
of studies. The quality of the evidence was rated “moderate” and the
strength of the evidence suggested “limited evidence of toxicity.” The
existing literature suggests that a traditional, marine-based diet does
have an effect on mercury levels among Inuit adults in the Arctic.
Efforts to reduce dietary mercury exposure in this population should
take the cultural and nutritional significance of this diet as well as
ongoing climate change-induced food insecurity into account.
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Sexually transmitted infections (STIs) may be predictive of HPVassociated cancers among people living with HIV in Washington,
DC
Background: People living with HIV (PLWH) are at elevated risk of
developing an HPV-associated cancer (HPAC), and the District of
Columbia (DC) has high rates of both. The purpose of this study was
to estimate the burden of HPAC among PLWH in DC and test whether
history of bacterial STI was associated with subsequent HPAC.
Methods: This study is a retrospective analysis of cancer registry, HIV
and STI surveillance data from 1996 - 2015 from DC Department of
Health. Cases were matched using deterministic methods
(combinations of name and date of birth, using SAS) and probabilistic
methods (LinkPlus). The dependent variable was HPAC (anal,
cervical, oropharyngeal, penile, vaginal, and vulvar cancers). The
independent variable was reported history of bacterial STI (primary or
secondary syphilis, gonorrhea, and/or chlamydia). Multivariable
Poisson regressions were used to estimate risk ratios.
Results: The study included 26,017 PLWH; of these, 252 (0.97%)
were diagnosed with an HPAC. Anal cancer was the most common
(60.32%) and represented the highest HPAC incidence rate among
males (737.62 cases per 100,000 PLWH). PLWH who had 53 or more
STIs per 1,000 person-years had greater risk of HPV-associated cancer
compared to those without a history of STIs, after adjusting for age,
sex, and race/ethnicity (aRR: 3.14; 95% CI: 2.32, 4.24).
Conclusions: Men with HIV had higher rates of HPAC as compared to
women with HIV, and history of bacterial STIs was associated with
HPAC among men and women with HIV in DC. These findings may
be used to develop focused prevention and screening strategies.
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Commercial Determinants of Health: A Proposed Research Agenda
In the Global South, people are facing an increasingly high burden of
non-communicable diseases (NCDs), many of which are worsened by
the effects of the private industry. While current public health
interventions continue to focus at the individual level, focusing
research on commercial drivers contributing to the disease burden will
allow us to better inform policies to create change at a wider,
institutional level. By shifting the public health focus from only
individual health risk behaviors to commercial determinants of health
(CDoH), research can aid in addressing the association between NCDs
and commercial risk factors and highlight the impact of the private
industry on the overall health of populations worldwide. This
conceptual paper intends to foster awareness on CDoH and its
contributions toward the rise of NCDs in the Global South and
articulates a global research agenda focused on studying CDoH. We
propose a research agenda that focuses on such key domains as
conceptual framework, governance, accountability and transparency,
and key pathways such as marketing, lobbying, corporate social
responsibility and supply chains of private corporations - through
which private industry exerts influence on consumers and public
policy. Developing such research agenda is imperative in decreasing
the burden of NCDs worldwide.
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Adherence to WHO's Breastfeeding and Antiretroviral Therapy
(ART) Policies by HIV-Positive Mothers in Latin America and the
Caribbean (LAC): Systematic Review
Background:
WHO recommends antiretroviral therapy (ART) for life for HIVpositive mothers and formula-feeding in countries where AFASS
(acceptable, feasible, affordable, sustainable and safe) conditions are
met. These policies are adopted by almost all LAC countries, but data
is limited on adherence of both policies by HIV-positive mothers. This
study will assess WHO policies on antiretroviral treatment and
formula-feeding adherence as well as barriers and facilitators among
postpartum HIV-positive women in Latin American and Caribbean
(LAC) countries.
Methods:
We searched for qualitative and quantitative studies on PubMed,
MEDLINE, LILACS, PAHO-IRIS after 2011, in English, Spanish and
Portuguese, regarding prevalence of ART adherence and nonbreastfeeding practices among HIV-positive women up to one-year
after delivery in LAC, included facilitators and barriers.
Results:
For ART adherence, 1,080 publications were eligible for screening,
while for formula-feeding, 666. Eight and seven different articles
matched the criteria for analysis, respectively for ART and formulafeeding, and none overlapped. ART adherence rate was reported to
decrease from 90.4% during pregnancy to 80.0% at 6-12 weeks
postpartum, while formula-feeding adherence ranged from 88 to 94%.
Barriers to ART adherence were postpartum depression; changes in
routine; and medication side-effects. Facilitators included on-going
ART counseling; desire to improve one’s health for the baby; and
reminder tools. Barriers to formula-feeding were feeling pressure to
breastfeed; guilt, and postpartum depression. Facilitators were desire
to protect the baby; HIV transmission knowledge; and family support
when status is disclosed.
Conclusions:
We had insufficient data to describe ART and formula-feeding
adherence prevalence in LAC. However, we provided insights on
barriers and facilitators affecting policy compliance, most of which
could be addressed by health systems. The WHO’s person and
community-centered approach is key to address HIV-positive mothers’
needs.
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Background: Sperm chromosomal abnormalities linked to infertility
may be caused by environmental endocrine disrupting chemicals such
as perfluoroalkyl and polyfluoroalkyl substances (PFASs). Relatively
few studies have investigated the potential effects of PFAS exposure
on male reproductive function, although some studies suggest effects
on semen quality and concentration as well as reproductive hormone
levels.
Aim: We examined whether concurrent exposure to PFASs or blood
concentrations measured at birth, ages 7, 14, 22, and 28 predicted
sperm chromosomal abnormalities in adulthood.
Methods: Serum and semen samples were obtained from 146 Faroese
men. Serum concentrations included major PFASs (perfluorooctanoic
acid (PFOA), perfluorhexane sulfonic acid (PFHxS), pefluorononanoic
acide (PFNA), perfluorodecanoic acid (PFDA), and perfluorooctane
sulfonate (PFOS)) measured at ages 7, 14, 22, and 28. PFOA
concentrations were measured in cord blood. Incidence rate ratios
(IRR) measured associations between exposure tertiles and the risk of
an extra X or Y chromosome (XX18, YY18 or XY18) in adult sperm
as modeled by Poisson regression.
Results: Higher tertiles of exposure at ages 7 and adulthood were
strongly associated with increased rates of sperm chromosomal
abnormalities (IRR ranging from 1.09-2.12; p-trend <0.001) for most
of the measured PFASs. However, higher levels of PFOA, PFDA, and
PFOS at age 14 were associated with significantly reduced risk of
diosmy (ranging from 13-37%). Exposure to PFOS in cord blood
showed a significantly increased risk of disomy in the second tertile
and a significantly decreased risk in the third tertile.
Conclusions: The relationship between exposure to PFAS and sperm
disomy appears to be complex with the possibility of risk varying by
age of exposure. This suggests that the impacts of these widespread
and persistent pollutants on testicular maturation and function need
additional investigation.
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Background: This study proposes the use of machine learning
algorithms to improve the accuracy of type 2 diabetes predictions
using non-invasive risk score systems.
Methods: We evaluated and compared the prediction accuracies of
existing non-invasive risk score systems using the data from the
REACTION study (Risk Evaluation of Cancers in Chinese Diabetic
Individuals: A Longitudinal Study). Two simple risk scores were
established on the bases of logistic regression. Machine learning
techniques (ensemble methods) were used to improve prediction
accuracies by combining the individual score systems.
Results: Existing score systems from Western populations performed
worse than the scores from Eastern populations in general. The two
newly established score systems performed better than most existing
scores systems but a little worse than the Chinese score system. Using
ensemble methods with model selection algorithms yielded better
prediction accuracy than all the simple score systems.
Conclusion: Our proposed machine learning methods can be used to
improve the accuracy of screening the undiagnosed type 2 diabetes and
identifying the high-risk patients.
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Problem Statement: According to the CDC, more than 795,000
individuals in the United States will experience a stroke each year,
140,000 of whom will die as a result. It is well established that the
risk of stroke and subsequent mortality is not distributed equally
among all races and ethnicities. Compared with nonhispanic whites,
both black and latinx individuals are likely to experience stroke at a
younger age. Moreover, risk of first stroke is twice as high for latinx
individuals and 2 to 4 times higher for blacks than for nonhispanic
whites. The increased risk of stroke associated with these groups is
strong enough that both race and ethnicity are included as
nonmodifiable risk factors for stroke. The literature has already
demonstrated disparities in the administration of thrombolytics and in
level of in-hospital stroke care. Further, epidemiology of several
unmodifiable risk factors for stroke themselves include race and
ethnicity. This review seeks to explore the contribution of race and
ethnicity to stroke incidence through disparities in risk factor
mitigation for stroke prevention.
Methods: A search is being conducted of MEDLINE and Scopus
databases for studies performed on race and ethnicity in stroke risk
factors. The keywords used for search of the database include “race,”
“ethnicity,” “stroke,” “risk factor,” “implicit bias,” “disparities,” along
with permutations of the same. Keywords and MeSH terms for
modifiable risk factors for stroke as identified by the INTERSTROKE
case-control trial were also used along with similar terms:
hypertension, diabetes, current smoking, abdominal obesity,
hyperlipidemia, physical inactivity, alcohol consumption, diet,
psychosocial stress and depression, cardiac causes. Studies in English
published between 2010 and February 2020 were included. Studies
dealing with nonmodifiable stroke risk factors, other than race and
ethnicity, were excluded as were those focused on outcomes. Studies
were also excluded if race/ethnicity were not analyzed as
subpopulations, site of study was not in the United States, or the
studies were retracted from publication.
Findings/Discussion: The review is ongoing, but it is expected that
modifiable risk factors for stroke will themselves reveal disparities in
treatment or counseling from health care providers, potentially
pointing to widespread implicit bias on the part of either provider or
patient. There is a need for further studies explicitly exploring implicit
bias on the part of providers in primary and secondary stroke
prevention. If found, this could provide an important avenue for
improvement in stroke incidence.
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Background: Research supports the value of Advance Care Planning
(ACP) however, engagement in ACP in my primary care practice is
minimal. Additionally, there is inconsistent documentation of existing
advance directives (AD) and no opportunities for patients to learn how
to complete an AD.
Objectives: The purpose of this project was to increase provider
engagement in ACP discussions, document existing ADs and educate
patients about an AD called Five Wishes.
Methodology: The project location was a primary care practice in
Maryland. All providers were first educated about shared decision
making. Adult patients were asked, at every office visit, if they had an
AD, know what it is and if they wanted to discuss ACP. The
responses were uploaded to the EMR, to become a visual reminder for
providers. ACP engagement was assessed via ICD-10 coding and
analyzed by a chi square analysis. All patients were invited to attend
a seminar on the AD called Five Wishes. Perceived value of the
seminar was assessed via the same pre/post questionnaire with Likert
type responses. These results were analyzed by a paired t-test. The
existing ADs was documented in the EMR and descriptively resulted.
Results: During the 12- weeks prior to implementation, only six ACP
discussions took place at this location with these same providers.
After implementation, 90 ACP discussions were documented over 12weeks with statistically significant (p<0.001). Not surprisingly, most
patients did not want to discuss ACP at that visit but also admitted to
not knowing what an AD was. However, ACP discussions took place
in both patients who did and did not answer that they were interested
in an ACP discussion. Thus, provider engagement in ACP is likely
due to the EMR reminder. A total of 23% of the 1037 encounters
answered that they had an existing AD. Attendance to the Five
Wishes seminar was adequate but responses to pre/post questionnaire
about ACP value were not statistically significant. Given all had a
subjectively favorable opinion of the seminar, these result were likely
a ceiling effect as most patients in attendance already had a positive
opinion of ACP.
Conclusion: Five Wishes is an excellent choice for an AD, but more
creative efforts are need to focus on people who do not already
understand the value of ACP. Ultimately, a visual EMR reminder
improved provider engagement, but future efforts must focus on
education and normalization of ACP discussions by primary care
practices.
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Hypertension (HTN) is a major risk factor for stroke, heart and kidney
diseases, and increases morbidity and healthcare costs. Evidence has
shown that HTN education can directly increase HTN knowledge and
promote lifestyle behavior changes which can improve blood pressure
control. Although evidence supports using faith-based settings to
provide health education to better manage chronic conditions and
prevent complications, HTN education is underutilized in this
community setting. Using the Plan-Do-Study-Act model to guide the
implementation of this evidence-based project, the study aimed to
assess the effect of a HTN educational intervention, delivered in two
45- minute classroom sessions, on knowledge score, self-reported
lifestyle behavior change (exercise and salt/sodium intake) and blood
pressure measurements among parishioners in a community church.
Blood pressure screening identified 56 eligible adults, 44 were
enrolled, and 36 completed the study. Participants’ knowledge scores,
measured by the 14 item Hypertension Evaluation and Lifestyle
Management (HELM) scale, and self-reported salt/sodium intake and
physical activity behaviors were compared before and after the
intervention. Blood pressure changes from baseline to two-week postintervention were also compared. Results showed a significant
increase in post-intervention knowledge scores, a significant increase
in the average number of minutes participants exercised per week, a
significant increase in the number of participants who self-reported
watching or reducing their salt/sodium intake, and a significant
decrease in average systolic BP from pre-intervention to two weeks
post-intervention. These findings give insight into the practicality and
effectiveness of healthcare professionals collaborating with faith-based
leaders to provide education in faith-based settings to promote
improved lifestyle behaviors and blood pressure management, can
impact the health of parishioners, serves as a catalyst for spread into
the community to reduce risks of life-threatening conditions, decrease
healthcare costs, and supports population health beyond clinical walls.
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Examining Risk Factors for Overweight/Obesity in Low
Socioeconomic Status African American and Hispanic Children in
the United States: A Scoping Review of the Literature
African American (AA) and Hispanic children growing up in the low
socioeconomic status (SES) environment in the United States are
disproportionately affected by childhood overweight/obesity. The aim
of the scoping review was to explore the risk factors associated with
childhood overweight/obesity in the low SES AA and Hispanic
children in order to determine implications for future research.
CINAHL, PubMed, and Google Scholar databases were used to
identify research articles addressing risk factors associated with
childhood overweight/obesity in the low SES AA and Hispanic
children. The following search terms were used: childhood obesity,
risk factors, low SES, and race/ethnicity. After applying inclusion and
exclusion criteria, a total of 15 studies were identified. Peer-reviewed
research articles that included AA and/or Hispanic race/ethnicity and
low SES were included in the review. Studies that did not specify any
racial/ethnic group, studies that did not indicate SES, and studies
outside the U.S. were excluded from the review.
Several studies (N=9) of the 15 identified in the scoping review
documented similar social-ecological risk factors for childhood
overweight/obesity among low SES AAs and Hispanics. Personal
factors (N=6): increased rate of infant weight gain within the first year
of life, consumption of sugar-sweetened beverages, and low fitness
scores; and familial (N=3): maternal overweight or obesity, maternal
depression, maternal control of infant feeding, and sedentary activity
of parents were documented among both racial groups. One study
reported the societal factor of neighborhood deprivation as
contributing to overweight/obesity in AA and Hispanic children.
Among AA and Hispanics children, overweight/obesity is associated
with common risk factors encompassing personal, familial, and
societal domains. Future research should include interventions
targeting the most frequently identified socio-ecological domain of
personal factors targeted to reduce obesity in low SES AAs and
Hispanic children. In addition, further investigation into other societal
risk factors that may contribute to obesity in this population is
warranted.
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Background: Despite the national efforts to decrease 30-days hospital
readmissions, readmission remains a challenge for healthcare
organizations across the continuum of care. The aim of this quality
improve project was to develop and implement a multidisciplinary
team approach to provide educations to patients hospitalized with
congestive heart failure (CHF) to improve 30-day hospital
readmissions.
Method: This project was conducted in a critical access hospital in
Northeast Washington. Using a pre-post design, we evaluated the 30day readmission before and after implementing the multidisciplinary
education program for patients hospitalized with CHF. The education
focused on disease management, discharge education, pharmacy
consult and medication education, and follow up discharge call within
14 days post discharge. Data were collected from chart reviews.
Results: There were 42 patients in the pretest and 52 in the posttest.
Patients in the posttest were significantly older (75.77 years) than
those in the pretest (66.81 years), p<0.001. There were two
readmissions in the pretest group (4.8%) and zero (0%) in the posttest
group. Statistical test was not performed due to the low incidence. We
found that the length of hospital stay was significantly longer in the
posttest than in the pretest (1.5 days vs. 4.08 days, p<0.001).
Conclusion: This project provided a comprehensive educational
approach to decrease 30-days readmission. Although the
multidisciplinary approach showed improvement in practice
standardization, it was not possible to perform a statistical test due to
low incident. Continue the current process and extend data collection
should be done to determine the impact of the intervention.
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The effects of non-pharmacological interventions consisting of
earplugs and eye masks, reducing environmental factors to improve
self-reported sleep quality in ICU Patients
Background: Intensive Care Units (ICU) are noisy environments that
hinder sleep. Sleep disruption may have negative affect ICU patients’
recovery.
Aims/Objectives The aim was to determine the feasibility, patient’s
comfort level, and the effects of ear plugs, eye masks, and limiting
nursing interventions on self-reported sleep quality during ICU stay.
Methods: This quality improvement project was conducted in a
community hospital using a quasi-experimental design. Patients in the
intervention group wore earplugs and eye masks with limited nursing
interventions during nighttime hours compared to patients in the
control group who received routine care. Patients subjective sleep
quality was measured using a validated sleep scale and open-ended
questions were used to assess factors that effected sleep.
Results: 38 patients (21 in the control group, and 17 in the intervention
group) participated in the project. No statistically significant
differences were found between groups. However, the effect sizes
were moderate for several sleep items, showing that patients in the
intervention group reported higher quality of sleep than those in the
control group. Patients reported that ear plugs and eye masks were
comfortable and improved their sleep. Both groups reported that
noise, equipment, and nursing intervention were factors that hindered
their sleep.
Conclusion: Our study demonstrated that non-pharmacological
interventions had a clinically meaningful, moderate effects in
improving ICU patients’ sleep in the first 24-48 hours. Using ear plugs
and eye masks, and controlling environmental noise are low-cost
strategies that can improve sleep in ICU patients
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Background: The impact that results from inappropriate alcohol
consumption poses challenges to public health. The rate of alcoholrelated visits to Emergency Departments (ED) has increased, which
has resulted in an increased annual cost of alcohol-related visits. ED
serves as a common portal of entry into the healthcare system for
many patients and offers a unique opportunity to impact drinking
behaviors.
Objectives: To increase the number of alcohol screenings and brief
interventions when indicated to adult patients who visit the ED, and
increase ED nurses’ knowledge regarding alcohol misuse and
indications for brief interventions.
Methods: An educational module was delivered through the hospital’s
E-learning management system. Ten multiple-choice pretest/post-test
questions were administered to the ED nurses. A consecutive sample
of ED patients, 18 years and older, over a 3-month period was used. A
3 single-item screening question tool was programmed into the ED
electronic health record to detect alcohol use disorder. Patients with
positive screening, a score above 7 were flagged to alert peer recovery
coaches to provide brief intervention and referral to treatment.
Results: Seventy-nine nurses, representing 91% of the total number of
ED nurses, completed the educational module. A dependent sample ttest indicated a statistically significant gain in nurse’s knowledge (t
(78) = 15.91, p < .01). Screening was conducted with 13,970 of 17,264
eligible patients, an 81% screening rate.
Conclusion: The findings from this study were encouraging to support
the effect of an educational module on ED nurses' knowledge, and that
an SBIRT procedure can impact alcohol use disorder through early
identification.
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